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‘Experiments, and obfervations, on the parts of 
vegetables, 


| CES i eee A 
General obfervations on vegetable Jub« 
frances. 


ssf HE component fubftances of veges 
‘\ T 4° bles, like thofe of animal, might be 
Bocacht diftineuifhed, as the object of exe 
periment, in the moft general view, 

into folid and fluid: but as many. of: them 
vary their form, with refpect to. thefe 
a in different plants; or even in 
e fame plant, at. different times, and in 
different parts; and feveral of thofe, more- 
Wii hs. Ay.” B over, 
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over, which in fome cafes make proper folid 
parts in particular kinds, are in others, or the 
‘fame alfo, conftituents in part of the oid it 
will be more expedient, to avoid repetition and 
confufion of method, to diftinguifh them, in the 
experimental examination of their particular 
nature, into the FIBRoUs or VASCULAR, and the 
SUCCULENT, or fuch as are contained ae or ex- 
creted by, the vafcular. There is, over and 
above thefe, another reafon for this difpofi- 
tion: which is, that all the fubftances, except 
‘that of the fibres, which make, in any cafe, 
proper parts of the vegetables, are either fuch 
as enter at other times into the conftituence of 
fome of the fluid, or have a great proximity of 
nature to them: and confequently fall under 
the fame experimental confideration ; as agree- 
ing with them in relation to their ceneral pro- 
perties, conitituence, and decompofition. It is 
therefore only neceflary to enumerate them, in 
this light, as forming the proper folid parts 
of fome kind of plants: leaving them, as the 
object of further difquifition, to the place they 
may hold as fucculent parts, or fuch as are ei- 
ther contained in, or excreted from, the fibrous 
or vafcular folids. 

All the parts of vegetables, as well the fi- 
brous, as the fucculent, appear, on their de- 
compofition, to be formed of the fame elements 
with each other; and, indeed, with animal 
fubftances : and owe their diverfification only to 
different proportions and modes of original or 
mediate combination of them. Thefe elements 
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ON VEGETABLE SUBSTANCES. 3 
are (as was before obferved with refpect to the 
animal fubftances,) the organical earth, phlo- 
gifton, water, the acid proper to vegetables, and» 
air: the three firft, and the laft, being fenfibly 
difcoverable in them, almoft univerfally, on their 
decompofition by heat: and the other being 
juftly to be concluded, to have always fome fhare 
in their conftituence, from the analogical ne- 
ceflity there feems to be of its prefence, to unite 
the other elements : it being found, as will be 
{hewn experimentally in its proper place, that 
phlogifton cannot be fixt, and confolidated, 
without combination with acid of fome kind. 

The pRoPER SOLID PARTS Of vegetables 
may, alfo, like thofe of animals, be diftinguifh- 
ed into the organical 5 by which, in this cafe, 
is to be ufideritood only the vafcular or fibrous, 
being of the fame general nature in all plants, 
and every part of each ;—and certain fecreted 
fubfances, which anfiwer peculiar purpofes in pars 
ticular kinds only. But thefe peculiar folid parts 
of plants are much more numerous, and vari- 
ous, than thofe of animals: as, indeed, the 
whole ceconomical fyftem of vegetables feems 
preatly more diverfified than that of animals. 

The fibrous parts of vegetables appear iiot 
fo differ from each other, when fimply confi- 
dered, though by the variation of contexture; 
and the effect of the different juices they con- 
tain, or the excreted folid fubftances conjoined 
with them, they are made to form parts ex- 
tremely differing in denfity, tenacity, and rigi- 
dity, and other fenfible qualities. But when fe- 
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parated, from all the fucculent fubftances, by 
maceration in water, and compreflure, to free 
them from the faline bodies they contain,—and 
coction in the capital lye, or folution in water of 
the fal faponarius, to extract the refinous parts, — 
they appear to undergo the ftricteft experimental 
examination, without difplaying any marks of 
difference ; allowing for the compaétnefs, or 
loofenefs of texture, in which they may be 
wrought together, according to the fabrication 
of the various vegetables, or parts of them, — 

they may have compofed. | 
The fibrous parts of vegetables, being de- 
compounded by heat, afford ethereal oil, water, 
earth, and air: and there is good reafon to be- 
lieve, that volatile alkaline falt is alfo, in fome 
‘proportion, formed in the incineration of them, 
as well as of all other parts of animals and ve- 
getables. But it is not to be obtained by diftil- 
lation of them in clofe veffels. The nature of 
this earth, and of the volatile alkaline falts, 
having been fully inveftigated before in its pro- 
per place; and there being a more expedient 
occafion below for explaining that of the oil, 
it is unneceflary to enlarge upon them here, as 

thofe. pafiages may be referred to. 

The excreted folid fubftanees, which make 
a proper part of fome kinds of vegetables, are 
too various in their nature, in the different 
genera and fpecies of plants, to bear a cer- 
tain diftin enumeration: but thofe that are 
moft obfervable, are either refimous bodies, 
which are found conftantly, in fome fpecies, 
to 
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to envellop the buds of the leaves, or fome 
of the parts of generation ; ferving as an invo- 
lucrum to defend them from the injuries of 
the air, or the depredations of {mal! animals :-— 
concreted oils repofited in the nuts or feeds: 
—wax, which is found either as the bafis, or 
principal matter of the farina feecundans; or in 
a more copious manner, in fome American 
trees called the candleberry myrtle:—the co- 
lorific matter of the petals and ftamina of many 
flowers, not being wax; as thofe of the crocus, 
called faffron:—the faccharine matter which 
is found in the fugar-cane, and other plants, 
conftantly affording it in a concreted form in 
the interior parts:—fome gummous bodtes of 
the mucilaginous kind, which are found in 
the feeds :—and camphor. But thefe feveral 
fubftances, being, (as was above obferved,) ei- 
ther the fame with thofe which are found, 
alfo, in a fluid ftate, or fimilar in their nature 
to them, will be particularly treated of in the 
place they hold in that view; and are therefore 
difmiffed from any further examination here. 

- The FLuip suBsTANCES of vegetables (by 
which is to be underftood, as was before de- 
clared, all fuch as compofe at any time the 
fucculent parts of plants, though fome of 
them may in their fimple ftate be properly con- 
fidered as folid,) are extremely various ; and 
thofe kinds, which differ moft from each other, 
are fo linked by intermediate {pecies, that it is 
extremely difficult to form fuch a fyftem of 
divifion, as will reduce the whole to proper 
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genera: and fome, moreover, are, in fact, only 
compounds of others. There is, however, 
in plants fomewhat in each, that correfponds 
with the blood of animals; and from whence, 
all the other fucculent bodies are feparated by 
proper fecretory organs ; and this is commonly 
called the /ap of the plant. But the analogy is 
not clofe in fome particulars betwixt the fap 
or blood of plants and the blood of animals ; 
for there feems to be generally more than one 
kind of this vegetable blood or principal fuccus 
in the fame plant: as, in many inftances, 
two kinds of juices are found to iffue on 
wounding the plant, in any part of it what- 
ever that’ will at all bleed: of which juices, 
only one is found in fome, and the other in 
different {pecies ; and that general refemblance 
betwixt the fuccus of different kinds of plants in 
colour and confiftence, which is found betwixt | 
the blood of different animals, ts alfo wanting. 
‘The moft frequent forms in which the principal 
fuccus of plants is found, may be confidered as 
of three kinds; the aquEous sap, which prin- 
cipally confifts of faline and gummous bodies, 
and water, without any diftinguifhable matter 
of a fulphureous nature :—the LACTEOUS SAP, 
which is formed of water, and a gummous fub- 
fiance imperfectly diffolved ; ora gummous fub- 
ftance perfectly diflolved,with the fuperaddition 
of a refinous body imperfeCtly diffolved in it:— 
and the suLPHUREOUS SAP, in which no water 
is fenfibly perceived, and from which none can 
be extracted, but by the ultimate decompo- 
. fition 
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fition through burning heat. Thefe. feveral 
genera of fap are to be recovered, by wound- 
ing the feveral refpective plants; of which 
fome afford their proper kind at particular fea- 
fons, and in particular parts only ; but others 
conftantly, and from every part.’ ‘There are, 
neverthelefs, (as was above intimated) inftances 
of fuch as yield copioufly both the aqueous 
and laéteous fap; fome in different parts of 
the plant, and others in all: which evincing, 
that thefe juices have each of them a diftinct 
order of veflels, that either form different mem- 
bers of the plants, or are commixt together 
throughout the whole, proves, therefore, that 
there are two diftinét. kinds of blood in the 
fame plant. For one cannot be confidered as 
the proper blood, and the other only as a juice 
fecreted from it for particular purpofes ; be- 
_caufe each ferves principally for the blood in 
different fpecies. It is, however, probable, 
‘that.moft plants, efpecially thofe which form 
ligneous parts of a firmer texture, have, along 
with the aqueous fap, fome proportion of the ful- 
phureous, contained ina diftin& order of vefiels 
complicated with the others throughout the 
whole of the plant: though the proportion in 
many kinds is fo fmall, compared to that of the 
aqueous, that it is not to be perceived in the 
fimple experiment of wounding the plant. ‘The 
aqueous and lacteous faps, analogoully to the 
blood, are formed by mediate combination of 
fome of the fubftances we fhall below defcribe 
in treating of the fecreted juices; and are, 

B 4. there- 
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therefore, eafily analyzed, fo far as to the re- 
covery of the component fubftances feparately, 
without the ultimate decompofition of the 
whole by heat or putrefaGtion. But the ful- 
phureous fap is of a fimpler nature, and fimi- 
lar inaall refpects to fome of the kinds of the 
fecreted juices ; admitting of no feparation into 
bodies generically different, but by ultimate 
decompofition. ~ 

The aqueous saP is compounded, for the 
~moft part, of water ;—faline bodies, which are 
the faccharine falt, the effential falts (before 
treated of, page 373, Vol. I.) and the proper 
Ammoniacal falts of vegetables ;—and fuch 
gummous or muctlaginous bodies, as are perfectly 
foluble in water: all which may be feparated, 
in general, from each other, by evaporation and 
chryftallization ; unlefs where minute quantities 
of falts are commixed with larger proportions 
of gummous or mucilaginous fubftances. 

The Lacrrous sap may be obtained by 
wounding the plants of the thiftle tribe, ce- 
landine, poppies, and many other kinds; and 
it is formed, in fome few inftances, of gum- 
- mous bodies not perfectly foluble in an aqueous 
menftruum ; but more frequently of both gum- 
mous and refinous bodies, and water ; with either 
a greater or lefs proportion of all the faline mat- 
ters, before enumerated, or-of fome of them. 
Jt is, therefore, eafily to be analyzed, with re- 
{pect to the water and gums, by fimple.evapo- 
yation: but the falts cannot be fo feparated from 
it, becaufe the ‘gummous_ parts elude the ef- 
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fects of chryftallization, unlefs they be divided 
from the water; which may be effected by the 
addition of the precipitate earth of alum, to 
make the gum fubfide. 

The sutpuuREous saP is formed of dif- 
folved refins, united with ethereal oil, that flies off 
very foon when the fap is expofed to the air, and 
jeaves, in fome cafes, the refinous matter inca- 
pable of being again diflolved by any known 
menftruum, This kind of fap is afforded by 
feveral kinds of plants, but particularly abounds 
in many of the coniferous tribe : and in an extra~ 
ordinary manner in fome fpecies of the toxico- 
dendron or poifon oak ; which being cut with 
a knife, imparts to it a juice, at firft not of a 
very thick confiftence; but which, foon dry- 
ing, incrufts the knife with a hard varnifh, not 
ealily to be taken off, even by fcraping. The 
fulphureous fap being analyzed by heat, on the 
principle of incalefcence, is feparable, by a 
degree lefs than that of boiling water, into a 
thin ethereal oil and refin; but, by a greater 
‘degree, into a thicker oll, fome acid lymph, 
and fome proportion of earthy recrement. _ 

The fubftances into which the three feveral 
kinds of fap or principal fuccus of plants are re- 
folvable by means of art,—or which are feparat- 
-ed from them by the action of their own fecre- 
tory organs, with the mediation of air, heat, and. 
light,—may be diftinguifhed into five knds; the 
aqueous, faline, gummous, fulphureous, and aetd. 

By the aqueous suBSTANCE of plants is 
meant, water in its fimple flate: which is the 
fi" | vehicle. 
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vehicle or fluid bafis of the tranfparent aqueous, 
and lacteous, faps ; as it is alfo of many of the 
fecreted humours. But, befides the water 
found in plants under a fluid form, there is 
no kind of vegetable matter, the moft folid 
and dry in appearance, of which it does not 
feem to make a confiderable part, when fuch 
matter is ultimately decompounded ; not ex- 
cepting even the fulphureous kinds. 

The saLine Bopies that conftitute, in part, 
the fucculent juices of vegetables, are, moftly, _ 
either effential falts, which are of a tartarous na- 
ture; or the faccharine matter. But volatile 
alkaline falts, likewile, appear evidently to 
be produced in a native ftate, in the parts of 
fome vegetables; as they are to be fublimed 
from them by a lefs degree of heat than will 
make water boil; which is greatly lefs than 
what is fufficient to generate them, by that 
combination of the component fubftances 
that follows the decompofition by heat: of 
which inftances are found in mutftard feed, oni- 
ons, and moft other kinds that have a pun- 
gent acrimonious fmell. | f 

Ammoniacal falts may alfo be juftly pre- 
fumed, on good grounds, to be formed in fome 
kinds: and there is even fome {lender founda- 
tion to queftion whether the /xzviate may not — 
- fubfitt in others in a neutralized ftate. 

The EsseNTIAL SALTS, and SACCHARINE 
MATTER, are (as was fhewn in the experi- 
ments on them) formed of the proper faline 
principles, united with oil, or {uch elements as 

| cOM= 
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combine and form oil on the decompofition 
of the falt by heat; and afford the fame fub- 
{tances on their decompofition by heat, as the 
tartar produced by wine: but, as the experi- 
mental nature of both has been before demon- 
{trated, it is needlefs to dwell longer on them 
here in that view. The effential falts of vegeta- 
blesareto be obtained from different parts in dif- 
ferent plants ; and fo is the faccharine matter : 
but the latter is frequently excreted from the 
leaves; and may be thence copioufly obtained, — 
either in an aqueous form or concreted. The 
farracena in Canada, is an inftance of the 
fecretion of fugar in the leaves, remaining 
in-a diflolved ftate ; and the fugar maple, 
in fome other parts of North America, of its 
being found concreted ; from beth which 
plants attempts have been made to obtain fu- 
gar in large. ‘The faccharine matter, befides 
its faline nature, has properties wholly pecu- 
liar to it: for, from that fubftance alone, is pro- - 
duced vinous {pirits and vinegar by fermenta- 
tion, as has been before explained, (p.76,Vol.1.) 
in {peaking of that principle. On its decom- 
pofition by heat in clofe veffels, it affords an 
acid lymph, fome oil, and a greater proportion 
of coal, than gums or oils. Being fubjected to 
heat, under the circumftances proper for com- 
buftion, it flames, after the fire has turned 
the colour brown; and confequently rendered 
the oil ethereal : and after the ditfipation of the 
other part, a {mall portion of athes is left,which 
will be found to contain lixiviate falt. So that it 
appears 
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appears to agree in its general nature with tartar 
and other effential falts ; varying from them only 
in the proportion of the elements to each other. 
- The NATIVE VOLATILE ALKALINE SALT of 
vegetables, is principally found in the feeds and 
- roots of thofe which abound in it: but in fome 
fpecies it is, neverthelefs, copioufly diftufed 
through the whole. It is obtained by diftillation 
with a lefs heat than boiling water, which raifes 
it, together with part of the aqueous fluid of the 
plant: from whence it may be recovered by 
repeated rectifications ; or, more eafily, by com- 
bination with acid, and, after a due evaporation, 
departure, by means of fixt alkaline falts, or 
chalk, according to the procefs of Experi- 
ments XVII and XIX. Seétion III., Part II. . 
Volume J. The prefence of volatile alka- 
line falts in plants, is a cirumftance of variation 
in them, from the nature of animals; and 
affords a paradox. For it is never found in 
any of the proper parts of animals; though, 
from obvious caufes before explained, pro- 
“duced conftantly in a confiderable quantity 
in them ; while, on the contrary, in fome ve- 
getables, where there appears no means of its 
production, it is found copioufly. But the 
explication of this difference will lead perhaps 
to the accounting for its prefence in vegetables, 
in a native ftate. For, in animals, the volatile 
falt being generated by the putrid action of 
the whole mafs of blood, which would be de- 
{trucétive of the due crafis, if not conitantly 
controlled by the prefence of acid, nature has 
con- 
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confequently provided,that fuch acid fhould be 
always ready in the mafs to that end; either as 
introduced in the air abforbed by the lungs, or 
generated by the fermentation of acefcent diet ; 
and the volatile falt is, therefore, neutralized 
as foon as formed. But in vegetables, where 
we may, to preferve the juft analogy, conclude 
it to be generated likewife by putrefaction, it 
is reafonable to fuppofe the feat of that putre- 
fa&tion, which produces fo great a copia of 
volatile alkaline falt, does not lie in the whole 
mafs of fap, but in feparate humours, repo- 
fited in diftinct veffels; where the effect not 
being deftructive to the general economy of 
the plant, and neceflary to the end of the par- 
ticular part, the volatile alkaline falt is fufiered 
to fubfift in its proper unneutralized ftate; 
and, moft probably, is concentrated by means 
of fecretion, before it be lodged in the repofi- 
tories where we find it fo greatly abounding, 
as in the feeds of muftard, and fome other 
fubjects. But there are yet other circum- 
{tances attendant on the nature of fuch plants 
as produce native volatile falts, which confirm 
the opinion, that they are produced here, as in 
all other inftances, (except fuch as are foffile,) 
by putrefaction. If thofe parts of vegetables 
which yield volatile alkaline falts by a degree 
of heat lefs than that of boiling water, having 
been deprived of the whole of the quantity 
that can be extracted by thefe means, be after- 
wards urged by the degree that will make the 
ultimate decompofition of animal and vege- 
| table 


% 


14 ExPERIMENTS AND OBSERVATIONS 
table fubftances, a further quantity will be af- 
forded, and in a confiderable proportion : 
which laft quantity is apparently generated in 
the combuftion ; fince, if they exifted be- 
fore in the plant, they would have been raifed 
with the leffer degree of heat before given, 
which was fully fufficient to that effect. It alfo 
appears on the incineration of fuch parts of ve- 
getables, that they produce no fixt alkaline falts. 
From whence, when the difference betwixt 
fixt and volatile alkaline falts (as before ex- 
plained and verified by Experiment IV. Part II.) 
is confidered, it refults that thefe parts of vege- 
tables greatly abound in exalted oils, or phlo- 
giftic matter, brought by putrefaction to that 
ftate, moft apt to their combination with the 
other faline principles for the production of vo- 
latile alkaline falts. Becaufe the faline principles, 
~ which produce the volatile alkaline falts, would, 
without the prefence of fuch exalted oil, pro- 
duce fixt alkaline falts: and this property of 
affording volatile, inftead of fixt alkaline, 
falts, will be found, on examination, to ex- 
tend not only to all thofe parts of the plants 
which yield the native volatile falts, but like- 
wife to the whole of fuch plants. It can, 
therefore, be fcarcely doubted, but that the na- 
tive volatile alkaline falts in vegetables are the 
effects of putrefcence, analogouily to their ge- 
neration in all other cafes; though in fome in- 
ftances, no fign of putrid foetor appears attend- 
ant on them in the plant: which may be ac- 
counted for, either by the {mall quantity rs 
the 
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the putrefying parts, or by the change, that 
may be made in the oil exalted to that degree, 
in confequence of its combination with acid; 
for which nature may have made fome provi- 
fion here, as well as in the cafe of animals. 

The AMMONIACAL SALTS, if at all exifting 
in them, do not abound in fuch quantity in the 
juices of plants, as to be eafily feparated in a 
collected {tate from them; and they are, there- 
fore, only to be obtained, by fublimation, out 
of the foot of fuch as have been burnt: nor. 
can it, moreover, be concluded, that all fuch 
as are found in the foot really exifted under 
that form in the plant. For it may be juftly 
prefumed that a part of them are produced 
from volatile alkaline falts formed in the com- 
buftion ; and which meeting with the acid 
that is copioufly feparated in this decompofi- 
tion of moft parts of the vegetables, may com- 
bine and form with it Ammoniacal falt. But 
that fome proportion of them is formed in the 
plants without combuftion, can fearcely be 
doubted ; when it is confidered, that both vo- 
latile alkaline falt, and acid, the two elements 
of Ammoniacal falts, are in many. inftances 
demonftrably prefent in the juices of the fame 
vegetable. | 

The LixtviATE, or vegetable fixt alkaline, 
SALT, though producible only from plants, 
cannot be properly enumerated among thofe, 
that exift in the juices: there being great 
room to doubt whether it be not always, ge- 
nerated, (as was before obferved,) in the de- 

com- 
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compofition effected by heat. There is, how- 
ever, one fact which points out fome founda- 
tion of doubt, whether they do not exift, in 
a combined ftate, with oil and acid, in fome 
of the effential falts of plants: which is, that _ 
effential falts and tartar, being acted upon in 
clofe veffels, by the burning degree of heat, 
will afford them, without the aid of any com- 
buftive aétion: which feems to indicate, that 
they make a proper part of the effential falts, 
or tartar ; and require only to be fet free from 
the acid and oil, by their being made to act 
on each other. If this be allowed, it infers, 
that the lixiviate falts were produced in the 
juices of the plants: and the reafon why they 
are not found there, may lie in their being 
combined with the other principles; and de- 
prived, confequently, of their alkaline charac- 
ter, as foon as generated: in the fame man- 
ner, as volatile alkaline falts in the blood. It 
is not, however, demonftrable by any experi- 
mentum crucis, whether the effential falts and 
tartar be compounds of lixiviate falt already 
formed, and combined with the acid and oil 
after its formation : or whether they be only 
conftituted of fuch elements, as are capable of 
forming the lixiviate falt with the aid of heat, 
but not already combined in that ftate: and 
therefore this peculiarity in them, of yielding 
lixiviate falt without incineration, or the com- 
buftive action of heat, leaves the matter ex-, 
tremely dubious, But whether fixt alkaline 
falts exift, or not, in the vegetables, before. 


they 
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they undergo the ation of heat, it is evident, 
that the fucculent parts, without the fibrous, 
are capable of producing them ; becaufe they 
are obtainable, not only from tartar copioully, 
but likewife from extraéts made by. coétion 
from. thofe vegetables which afford them : and 
it is equally true, that the fibrous parts will not 
produce them without the aid of the fucculent, 
even by incineration; as the fact itfelf appears 
in an experimental trial, either on thofe which 
are wholly divefted of the fucculent parts; Of 
on thofe not fo divefted, but where the eletnents 
were originally wanting in the fucculent parts. 
It is certain, likewife, that there is an. unfitnefs to 
produce lixiviate falts, even in the parts of fome 
plants containing the elements of them, that is 
equivalent to the abfence of fuch elements: for 
by converting them into volatile alkaline falt, the 
fame defect of the fixt alkaline is caufed, as if 
the elements.of them were wanting : and it is 
certain, that where volatile falt is formed, there 
are the elements of the lixiviate; as it has been 
before demonftrated, that the latter is conver- 
tible into the former. This unfitnefs is occafi- 
oned (as was obferved before) by the abundance 
of phlogiftic matter in a certain ftate, which is 
not only found in fome particular plants, but 
in hotter countries, in a certain degree, in all: 
as has been difcovered in the trials to make pot- 
afhes in various parts of North America. — 

The GUMMOUS SUBSTANCES, are bodies foe 
luble in water ; to which they give an unctuouf- 
ly, or vifcidly, tenacious confiftence ; or fome- 

Vor. II. aa times 
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times thicken it as gelatinous bodies : but, ists 
freed from the water, they concrete intoa folic 
mafs of a confiderable degree of hardnefs ; 
which is neverthelefs in general tranfparent.. 
They differ characteriftically from falts, (be- 
fides what regards their conftituence,) in not. 
‘concreting into maffes of any regular deter 
mined figure ; and from refins, in not being 
foluble in {pirit of wine ; nor of fo fulphureous 
a nature, as to burn, through accenfion, without 
being previoufly decompounded by the a¢tion of 
heat. For, as they contain no effential oil, they 
cannot be accended till they be burnt black; 
that is, till their conftituent oil be rendered 
ethereal by the aétion of heat. There is, 
however, a confiderable variation in the qua- 
lities of gums, with refpect to their folution in 
water. For fome diffolve perfectly; and only 
give, as it were, an unctuofity to water; as the 
gums Arabic, and Senegal, and thofe afforded 
by the plumb, cherry, and other trees, in our 
own country: while others give a mucilagi- 
nous ropy texture ; as that of the marfh-mal- 
low, and the feeds of quinces : anda third kind 
feem only to have an imperfect combination 
with the water ; and, either form a milky foluti- 
on, like the native lacteous juices of plants, as 
_ the gum Ammoniac ; or, in other inftances, ap- 
pear not to be reduced to abfolute fluidity by 
their union with the water, as a diffolved body, 
but to imbibe it; and fwell, with it, into a kind 
of gelatinous body; as the gum tragacanth. 
The gum Arabic, and others of that kind, are, 
: 4 a 
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alfo,-foluble in fubftantial oils, with the aid of 
heat; Gums differ, alfo; in colour: the greateft 
part being white ; as the Arabic, Senegal, &e 5 
and the others yellow; as that extracted fromthe 
French berries, and various parts of many vege~ 
tables: The fubftances of this kind, efpecially 
the more perfect gums that only give to water an 
unctuous vifcidity, are very reluctant to putre- 
faction; ‘and will preferve their intire:nature a 
long time, even though’ in a diffolved) ftate. 
They fuffer, however, at lenoth, a decompofiti- 
onj'on this’ principle, in the fame manner as the 
fibrous parts of vegetables, to which they feem 
neatly allied in their conftituence, though they 
contain fomewhat more oil, and a yet greater 
proportion of acid, and water. Being decom- 
pounded by heat, on the principle of incalef 
cence, they afford a copious lymph, that’ is 
fomewhat ‘acid ;—ethereal oil, but in a mtich 
TefS proportion than refins;—and coal, in a 
much greater. According to fome; they yield; 
alfo} volatile alkaline falt ; but it does not ape » 
pear tome, from experiment, that there is any 
ground for this affertion. On their. being fab= 
jettedto ‘heat, with the accefs of air) they do 
not (as was above obferved) accend or take fire; 
as‘refins, till they be, in fome degree, decom+ 
potinded: by the ‘action of the heat: and’ then, 
after flaming moderately, and glowing for # 
fhort time, afhes-are left ; which) befides the 
earth; contain! lixiviate‘ falt.. Gums’ are pro- 
diced in various’ parts’ of plaiits ;/and in fome’ 
kinds throughout the whole;-but others are 

“on Gig wholly 
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wholly devoid of them: ‘They feem therefore, 
on the whole, to be allied in their qualities 
to the gluten in animals ; and, in fome manner, 
they are fo in their application likewife, but 
never folely ferve for the fame end.. For, as the 
fap or blood is twofold in many kinds of plants; 
fo.is the gluten alfo: fince, befides that kind, 
which gives cohefion to the earth conftituting 
the fibres, and which is not foluble in water, or 
any other known menftruum, without the 
intermediation of a greater heat than will. make 
water boil, there is another kind in moft fpe- 
cies, that ferves to conjoin the fibres with each 
other, and give them due rigidity and compact- 
nefs ; and which is fometimes of a gummous, 
and fometimes of a refinous nature :, as will ap- 
pear from the coétion of different kinds in water; 
where fome will be found to lofe their tena- 
city and hardnefs, and others to retain it. 

The sutpuureous Bopies, which make a 
part of, or are produced by, the fucculent juices 
of plants, are the moft various, and moft impor- 
tant clafs of all thofe afforded by vegetables : 
as in them, moft generally, the medicinal vir- 
tues of the plant refide ; as well as. other qua~ 
lities, which render them applicable to many. 
ufeful purpofes: and it is, therefore, expedient 
to be particularly minute with refpect to them; 
efpecially as the different fpecies of them, 
vary extremely from eachother. ard 

In order to the comprehending the proper- 
ties.of the fulphureous parts of vegetables, it 
is previoufly neceflary to underftand, in fome 


de-. 
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degree, the general nature of fulphureous bo- 
dies: and I fhall, therefore, as it has not be- 
fore been explicitly touched upon, explain as 
much as is neceflary to the particular fubject in 
queftion : referving all further difquifition on 
it, till it be treated of in a diftinét light. 

- All fuch fubftances, as may be deemed of 
a fulphureous nature, have for their effential 
character, that they will, when heated to a 
certain degree, with the accefs of air, burn, 
from the heat generated in themfelves, till their 
whole fubftance be confumed or diffipated : 
leaving either none, or but a very {mall quan- 
tity of afhes or recrement. This quality in ful- 
phurs refults, from their having a larger pro- 
portion, than other bodies, of phlogifton in their 
conftituence : which gives them their combufti- 
bility; and volatizes that portion of earth they 
contain. Sulphurs are conftituted of this phlo- 
gifton, combined with acid, and fome-proporti- 
on, always, of earth and water. The phlogifton, 
which is, of its own nature, rarefiable, and 
confequently volatile, in an extreme degree, is 
confolidated, and fixed, by the acid : and the 
earth feems to be only the medium of the 
combination of the other elements, and not, 
otherwife, effential to the nature of fulphur. 
But to the different proportions of the earth is, 
neverthelefs, owing, in part, the degree of fixi- 
ty, and moft of the other great variations in 
the kinds of fulphurs from each other. The 
fpecies of fulphureous bodies produced by ve~ 
getables, which are all that are proper to be 
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taken into confideration here, may be divided. © 
into oils, fpirits, refins, ballams, gum-refins, 
and certain anomalous kinds. To thefe, may 
alfo be added, the fxt fulpbur, remaining 
with the earth in the coal, after the de- 
compofition of the parts of vegetables, by 
heat on the principle of incalefcence: but as 
this kind is never feparable, nor by experi- 
mental means perceptible, unlefs in fuch — 
coal; it is not abfolutely determinable whe- 
ther it exifts in the fame ftate before, or 
be generated from combinations of the other 
fubftances, or their elements previoufly de- 
compounded by the aétion of heat. ‘From the 
black colour, however, which is always attendant 
_ on it in the coal, and of which there is not the 
leaft appearance in the intire ftate of the parts 
of the plant, there feems greater reafon to con- © 
clude, it does not exift till after that change, in 
the whole fyftem of combinations, be made, 
which the heat produces: ‘and confequently 
that it is not a part of vegetables in their natu- 
ral ftate. iaSLA 

O1xs are fulphureous bodies, either of a 
fluid confiftence; or of a concreted form, be 
coming again fluid, by means of gentle heat. 
They are rejective of commenftruation with 
- water, without the mediation of a third kind 
of body; and confume, when fubjected to 
the due heat, under the circumftances necef- 
fary to combuftion, almoft wholly in flame 
or fmoke. Thefe are the properties common 
to all oils; but there are others peculiar, as we 
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fhall fee below, to particular {pecies. In their 
being either of an unctuous, or perfectly fluid, 
confiftence, they differ from balfams, refins, 
and foflile fulphurs ; in their rejecting com- 
bination with water, from {pirits ; and in their 
confuming,when burnt, almoft wholly in flame 
or fmoke, from all other fubftances. but thofe. 
Oils appear to be formed, as other fulphure- - 
ous bodies, of phlogifton, acid, earth, and 
‘water, in that proportion, as to the phlo- 
gifton, which conftitutes them fulphureous : 
for the prefence. of this. body, in fuch propor- 
tion, is demonftrated by their combuftive pro- 
perty.: and the acid, water, and earth, are to 
be feparated from them by decompofition 
through heat. But by what peculiar mode of 
combination, or by what relative proportions of 
the elements, they differ from other fulphure- 
ous bodies, is not difcoverable by experiment ; 
though it is evident, that they owe a princi- 
pal part of their difference from them, as well 
as from each other, to the propertion of acid, 
by which the phlogifton is controlled and fix- 
ed. The oils to be obtained from vegetable 
fubftances may be divided, as well as thofe 
obtained from animals, (on the principles 
before laid down in foeaking of thofe of ani- 
mals,) into fubfantial ot fat; and ethe- 
real: of which laft, fuch as are in a na- 
tive fate are called eféntial; and both thetfe 
_kinds are found, in fome inftances, naturally 
in a fluid; and in other, in a concreted form: 
though it is not frequent to find the fubftan- 
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tial oil of vegetables in a concreted ftate, un 
lefs rendered fo by addition of fome other bo- 
dy, or by decompofition. ‘The difference of 
fabftantial from ethereal oils, befides their 
unctuous confiftence, is generally placed (as 
was before obferved in fpeaking of thofe pro- 
duced by animals) in their different volatility: 
the ethereal oils being capable of rifing with a 
heat lefs than that of boiling water; and the 
fubftantial oils requiring a much greater de-' 
gree, or a confiderable length of time, to their 
exhalation; nor is it then to be effected with- 
out fuch a decompofition, as converts them to 
ethereal. But the fubftantial oils are, neverthe- 
lefs, all capable of being converted into’ ethe- 
real, by that exaltation, which they undergo 
through the action of heat or putrefaction : 
and which, in fact, feems to be, by the freeing 
the phlogifton from part of the acid and earth, 
with which it is combined; and which reftrains 
its volatility and rarefcence. Repeated diftil- 
lations, confequently, feparating it in a greater 
degree from thofe two bodies, render the oil ftill 
more ethereal, that is, more fluid and volatile, 
till only fuch a proportion of them remains, as 
the phlogifton can raife with lefs force than 
over-balances the attraction by which they are 
united. In the firft diftillation of fome kinds 
of fubftantial oils, a confiderable quantity of 
acid is fenfibly feparated; and, in all, a greater 
or lefs proportion of coaly matter, containing 
neceffarily the redundant earth : which demon- 
firates evidently the difference of the conftitue 
ence, 


ON VEGETABLE SUBSTANCES. 26 
énce, betwixt fubftantial oils, and the ethereal, 
which rife with a fufficient degree of heat in 
their whole fubftance. But there is, moreover, 
another clear characteriftic of difference be- 
twixt fubftantial and ethereal oils : which 1s, 
the capacity of the ethereal to burn with the 
accefs of air, when accended by the contact of 
any other body of the luminous degree of heat: 
a quality wanting in the other, till rendered 
ethereal by the action of the heat onit. For, 
if fubftantial oil be poured, in a fufficient quan- 
tity, on burning bodies, it will extinguifh them 
in the fame manner as water: as may be ga- 
thered from the obvious fact of the impracti- 
cability of lighting a candle, when the unburnt 
tallow has {meared the wick, till fuch time as 
the oil be burnt brown by the action of heat ; 
in which cafe the oil is rendered ethereal. The 
reafon of this relu€tance to combuftibility, in 
fubftantial oil, arifes from the phlogifton’s be- 
ing rendered lefs attractive, with refpect to the 
nitrous acid, in this ftate, by means of its combi- 
nation with another acid; from whence that ra- 
pidity of motion in the commenftruation, which 
generates the heat, and is the foundation of com- 
buftion (as was before obferved, page 57, Vol. I. 
in explaining that principle), is checked in fuch a 
manner, that the effe€t, which fhould conftitute 
the combuttion, is not produced. It is, therefore, 
neceflary, that the phlogifton fhould be fepa- 
rated, in fome degree, from the other acid and 
earth, by heat, or putrefaction, before it can 
gombine, with due force, on the nitrous acid; 

to 
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to which, even the increafe of the volume; 
from the ‘redundant proportion of earth and 
acid, is another caufe of retardation: as they 
fet the really active particles at a greater dif- 
tance from each other’s attraction ; and abforb 
the generated motion: preventing, confequent- 
ly, the accoltrasings effects of the collifion or 
attrition. 

There is, on a confiderable variation 
im fubftantial oils, with re{pect to this point : 
fome receding fo far from the moft fixt ftate 
of oleous bodies, as to fuffer a decompofition 
quickly, when expofed to the air, with a very 
expanded furface, without any putrefaction, or 
the application of heat: the moft volatile 
a evaporating ; and leaving the refiduum in a 

olid concreted mafs, greatly tenacious; while. 
the others never fuffer fuch a decompofiti- 
on, in exhaling, as to produce a folid body; 
but remain in their original fluid ftate, till dit 
fipated by the abfolute putrefaction of the 
whole, or by a burning heat. Inftances of the 
firft kind are found in the oils of walnuts and 
poppies ; and of the latter, in thofe of olives: 
and almonds. . But it is not in this property 
alone, that the lef fixt fubftantial oils verge on 
the nature of the ethereal : for they, moreover, 
have a confiderable mutual :attraction with 
acids; being rendered lefs neutral, from the 
want of that greater proportion of acid» in 
their own conftituence, which gives the fixity 
to the other kind: and indeed, in this par- 
ticular, they approach fo near to the — 
9) 


on VEGETABLE SUBSTANCES. 27 
of ethereal oils, that, being fuddenly commixt 
with concentrated {pirit of nitre, the mixture 
will explode with great force and heat ; as will 
be found on fuch commixture of oil of wal- 
nuts, with that. acid. a 

VEGETABLE SUBSTANTIAL OILS are, as has 
been before intimated, always more fixt than 
water: and not to be decompounded ultimate- 
ly, but by that degree of heat, which decom- 
pounds all animal and vegetable fubftances 5 
or by putrefaction. Like other oleaginous. | 
bodies, they are not foluble.in water, without 
the mediation of alkaline falts; nor perfectly, 
without the fal faponarius : but being combined. 
with that, in the form of fope, as, by a pro- 
per treatment, they freely unite with it: _ 
and, in this ftate, they alfo combine with {pirit 
of wine, to which they are otherwife rejective 
of attraction ; and they even retain that quality, 
when again feparated by departure, through 
acids, from the alkaline falt. They combine, 
by the mediation of heat, with mineral fulphur : 
and alfo with lead: forming with the firft'a tran- 
{parent brown, and with the latter a white opake, 
body. Being decompounded by heat, on the 
principle of incalefcence, they afford. ethereal oils 
of a ftreng {cent, very volatile, acrid, and fluid: a 
{mall proportion of coaly matter being leftbehind. 
Being urged with heat, under the circumftances 
proper to combutftion, they wafte away in flame 
and fmoke, leaving fome little portion.of afhes: 
as is well known by their ufe in lamps. Thofe 
which are more allied to the ethereal kind, are 

I re- 
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reluctant to putrefaction; but, in length of time, - 
grow more tenacious, or concrete, if kept in a’ 
clofe vefiel ; or, if expofed to the air, undergo a’ 
decompofition of a peculiar kind, as will be 
fhewn below in an experimental view. The 
others fuffer a rancid putrefaction, being ex- - 
pofed to the air in a gentle heat; but in a much 
flower manner than the oils of animals : as 
both the difference of the fcetor, and length of 
time required to their diffipation, make appa- 
rent. Subftantial oils are moftly afforded by 
the fruit, or feminal parts of vegetables : from 
whence they are obtained by preffure, tritura-. 
tion, and coction with water. 

EssENTIAL ozs are more volatile than v wa- 
ter ; acrid ; odorous; capable of burning when 
accended by the contact of any body heated to 
the luminous degree; for the moft part fluid, 
with little or no tenacity; and of lefs {pecific 

ravity than water: though there are fome 
kinds, as thofe of cloves and Jamaica pepper, 
that are fomewhat un¢tuous, and heavier con- 
fiderably than water ; and others that concrete 
into a folid form, when cold, as the oil of rofes, 
They vary in colour in different {pecies of vege- 
tables : fome being white; moft a brownifh yel- 
low, or red; and a few blue. They vary, alfo, 
in their confiftence, as to craffitude or tenacity : 
fome being thin, and incohefive as water, others 
vifcid or unctuous: and, in general, the thick- 
eft are the heavieft ; but this does not prevail 
conftantly : for the oil of faffafras exceeds moft 
ethers in weight, and yet is thin as water. The 
vola- 
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volatility of effential oils bears, therefore, no 
conftant proportion to their confiftence: but it 
will be found to have relation to their {peci- 
fic gravity: the heavieft being the moft fixt: 
though this is far from being a conftant law 
with regard to the {pecies of other genera of 
bodies. By their volatility and property of burn- 
ing away when accended, they are confidered as 
a fpecies of the ethereal oils : the other fpecies of 
which are, the oils to be extracted from foffile 
bodies; and thofe produced by the decom- 
pofition of fubftantial oils, or other animal or 
vegetable bodies by heat: but in their native 
and intire ftate, they are not wholly conftituted 
of ethereal oil, but contain likewife a portion 
of the odorous {pirit of the plant; of which, the 
nature will be fhewn below in its proper place. 
Effential oils are for the moft part combinable 
with {pirit of wine and fubftantial oils ; but re- 
jective of water: they diffolve many refinous 
bodies, though not all promifcuoufly ; and 
combine with alkaline falts, and fulphur ; alfo, 
with “concentrate acids, in fome inftances, 
with fuch celerity, that explofions enfue the 
fudden commixture. Being fubjected to heat 
in. clofe veffels, they rife; but not wholly, 
unlefs urged by a ftrong degree: for fome 
_ proportion of recrement is generally left be- 
hind; and fome proportion of acid and water fe- 
parated at the firft and fecond diftillations : and 
if alkaline falts, or earths, ‘be added, that de- 
compofition is greatly promoted: and, in many. 
inftances, the peculiar or fpegific qualities af 
, ; the 
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the oil deftroyed. A partial decompofition is 
alfo fuffered by diftillation with vinous’ fpirit : 


for the odorous fpirit of the plant, and ‘the 


more volatile or exalted part of the oil, rife 
with ‘the vinous fpirit; and leave the more fixt 
in arefinous form. ‘They may likewife. be de- 
prived of the odorous {pirit by commixture with 
water. On being accended, by the touch of 
any body luminoufly hot, the air being fuffered 
to have accefs, they are wholly diffipated in 
flame. They are not fubject to putrefaction, 
but in an extreme flow degree: being too fim: 
plein their compofition to admit of a ftrong 
fermentative action im their parts ; and there= 
fore being expofed to the air, the more exalted 
part exhales, and leaves the remainder ina dry 
refinous form. This is not; however, the cafe of 
the vroffer ethereal oils, extracted from:animal 
fubftances; for they fuffera much higher degree 
of putrefaction as is too‘often {een in the genu- 
ine fpirit of hartfhorn; which, on keeping, grows 
_ tarbid, brown, and feetid; though with afcent 
peculiar to the burnt oils of animals... Effential 
oils, being *fuffered to’ ftand at reft for a Jon 
time, concrete, for the moft part: or at leaft 
aequire'a greater degree of vifcid tenacity than 
they had at firft. This ftate may be again 
changed for that of the original, or a greater 
‘degree of fluidity, by a rediftillation :: which! 
has always the conftant effect, of rendering: 
thofe that are of a thicker confiftence’ more 
fluid, and lefs tenacious ; fo that the moft con= 
creted may be rendered fluid by repeated diftil- 
’ lations ; 
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lations; but not without greater or lefs dimi+ 
nution of their quantity, by the recrement left 
in the veffel from which they are raifed: «But 
if, as generally happens, ‘the ‘peculiar {cent, ‘or 
flavour, be loft by the avolation of the odorous 
fpirit, which is generally a ‘concomitant cir- 
cumftance, when effential oils thicken with 
age: the rediftillation ‘will not repair that 
defect; but rather augment it. | | 

Effential oils are produced in various parts 
of vegetables: fome affording them from their 
root; others from their fruit, wood, bark, or _ 
indeed any part whatever, or the whole of 
the plant. They are to be feparated from the 
parts of the vegetables that afford them, by 
expreffion; or by diftillation, to which the | 
matter affording them may be fubjected either 
per fe, or with the addition of water ; and like- 
wife by extraction, through the diffolving 
power of fpirit of wine, with the aid of gentle 
heat. 

Sprrits are fulphureous bodies formed of 
phlogifton combined with acid, and fome pro- 
portion of earth and water. They are combin- 
able with further quantities of water ; and, being 
not too much diluted, are capable of burning as 
ethereal oils. They differ, neverthelefs, from 
ethereal oils, in commentftruating with water : 
but in other refpedts feem to be ftrictly allied 
to them. The word fpirit has indeed been 
applied to other bodies of very different kinds: 
as patticularly the acid effences, and folutions 
of volatile alkaline falt: but thofe fubftances 

being 
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being of a very diverfe nature, and not agrees 
ing in one fingle generical characteriftic 
with thefe, or with each other, it may juftly 
be regarded as an abufe of the term : arifing, 
with moft others of the fame kind, from the 
crude and indiftinét notions; which the early 
cultivators of chemiftry entertained. The bo- 
dies I have claffed under this term, being of 
the nature of ethereal oils, and yet combining ~ 
with water; properly form a genus: and, hav- 
ing been ufually called fpirits, may, with great 
propriety, be continued under that name ; ex- 
cluding all other fubftances from it, but thofe 
which, like them, are of the nature of exalted 
oils, but yet capable of commenftruating with 
water. The fpirits, according to this fenfe of 
the term, producible by vegetables, may be 
divided into the odorous pirits, vinous fpirits, 
and oleous fpirits. The firft, and laft, of which, 
differ effentially in almoft every kind of plant ; 
and, in many inftances, in the different parts 
of the fame plant: but the other is abfolutely 
the fame, from whatever plant, or part of 
plants, it be obtained, when in a pure {tate. 
The oporous spirit of vegetables, called 
by Boerhaave /piritus rector, after the alche- 
mifts, is that body, to which the whole, or 
particular parts, owe their peculiar {cent ; and 
indeed their flavour likewife, when not owing to 
acid, or faccharine matter; and which probably 
anfwers feveral other purpofes in the vital @eco- 
nomy of the plant, not difcoverable by obfer- 
vation and experiment, Fi | 


It 
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It is extremely volatile, perhaps to a degree» 
much preater than that of any other compound 
body cognizable by us. Fromwhence, and from 
its apparent affinity of nature with the feetid : 
{pirit raifed in putrefaction, or the other bodies. 
that properly come within the denomination: 
of {pirit, if may juftly be concluded to be a 
falphureous body, in which the phlogifton 1s in 
. a ftate lefS controlled, and fixt, by combination | 
with acid and earth, than in any other fubftance, 
except the exalted oil of putrefied bodies : that 
obtained from fpirit of wine, under the name 
of ether, being obvioufly lefs fo. There may 
be ftrong'reafons, moreover, drawn from ana- 
logy, in {upport of the conclufion, that the edo- 
rous {pirit is a compound, in which the ful- 
phureous principle chiefly prevails ;. which is, 
that phlogifton is the inftrument of nature, in: 
every other inftance, of the production of) 
{cents ; as will be found on obfervation. This 
extraordinary body fubfifts, as there is reafon, 
to believe, in every part of the plant : but it is, 
ina greater degree, abundant in the flowers, 
and effential oils: though found, in fome in- 
ftances, in the leaves, roots, and fruit. It is 
not, however, conftantly of the fame cha- 
racter, with refpect to flavour or odour, in 
every part of the fame vegetables: but feems 
to vary in itfelf frequently, with refpect to 
thofe qualities, in different members of fome 
plants ; befides the modifications it undergoes, | 
by having its effect combined with that of the 
other juices, with which ic may happen to be 
Vor. I. a com- 
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commixt. This fubftance may be feparated, 
from the parts of the plants which afford it, in 
a combined ftate with water, by diftillation ; 
and, in a combined ftate, with oils, by infu- 
fion in fuch oils: but it is of too volatile a 
nature, to admit of being colle¢ted in a pure 
ftate: on which account, it can be brought to 
the teft of fuch examinations, as might give a 
further light into its nature. All, therefore, 
that is known, more than was obferved of its 
being the medium of the peculiar fcent of the 
refpective kinds of plants, or their particular 
parts, and of its volatility, is, that it combines 
with oils, either fubftantial or effential ; that it 
is more ftrongly attraéted by water, which » 
will deprive them of it, by due means of com-, 

mixture; and ftill more ftrongly by air, to 
_ which it quickly flies from the water, if their 
communication be not effeCtually prevented, 
by inclofing the water, impregnated with it, in 
veflels {topt in the moft fecure manner. 

I have rejected the name of /piritus rector, 
given by Boerhaave, after the alchemifts, to 
this fubftance, in order to prevent that mif- 
conception, which might be produced by the 
ufe of it, in confequence of the hypothetical 
notions, advanced by them, and adopted by him, 
‘relating to the fubje¢t: notions not warranted 
by experiment in fome particulars, and in others 
contrary to the obvious ftate of the fact. For 
he intimates, that the odorous fpirit is the 
fame, or fimilar, in the whole of each plant, 
uniting all the parts of it under one character, 
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or rather giving one chara¢ter to them all, 
with refpeét to f{cent, and flavour ; whereas 
hothing is more evident, in a great multipli- 
city of inftances, than that the different parts 
of the fame plant greatly vary, with refpect to 
thefe qualities ; and not in fuch manner only, 
as may arife from the admixture of one fimi- 
lar {pirit of this kind, with the other bodies 
that conftitute the juices in each of the re- 
{pective parts, but effentially with regard to 
the fcent and flavour of the {pirit itfelf. ‘This 
ar} be feen in many fpecies, where the root, 
and flowers, differ, in thefe points, in the 
moft oppofite manner, that can be conceived : 
having not the leaft of any thing refpeCting 
them in common: and the fame, in fome 
cafes, of other parts with each other. It is in- 
finuated, likewife, that the odorous {pirit is of a 
perpetual nature ; not deftructible, nor diffipated 
in confequence of ‘its being feparated from 
any particular plant, even by the ultimate de- 
compofition of fuch plant, but refuscitating 
again, in a new individual, when it meets with 
proper matter to which it may ferve as a fe- 
cundating principle. But all this, with the ana- 
logy of the odorous fpirit to a fuppofed fimilar 
kind, in animals and metals, which he touches 
upon likewife, are notions, that ftand without | 
any bafis of experimental proof, or induction 
from fufficient data; but feem to be adopted, 
by this repromulgator of them, from a pre- 
poffeffion in favour of the Archeus of Van 
Helmont, ens appropriatum of Paracelfus, and 
7 D2 gather 
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other parallel miyfteries of the adepts: for 
which kind of metaphyfical fruits of the wild 
imaginations of the alchemifts, he fhews, on 
many occafions, a very ftrong tafte. me 
VINOUS sPIRIT is equally volatile with the 
moft ethereal oils, except that which is to be 
obtained from it; and agrees with them in all 
other particulars, but in its being foluble in 
water, diftillable without refiduum, by a lefs 
heat than will make water boil, incapable of — 
concretion, or any other change of its nature, 
when fecured from the admiffion of other bo- 
dies, and decompoundable in a peculiar manner . 
by the addition of the vitriolic and nitrous 
acids. It is conftituted, as may be evinced by its 
decompofition, of ethereal oil, of which fome 
part is extremely exalted, and the other in a 
groffer {tate, with a proportion of acid,water, and 
earth ; and they are fo combined, that heat fim- 
ply, that is to fay, without the mediating addi- 
tion of other bodies, cannot feparate them : for 
even in the combuition of this fpirit the earth 
is volatilized with the other parts, not the 
leaft refiduum being left. Spirit of wine dif 
folves feveral refins, but not all; as alfo cam-~ 
phor, flowers of Benjamin, and fope. It com- 
menftruates with moft ethereal oils, water, and 
acid: but rejects fubftantial oils, and falts; ex- 
cept the neutral falt, formed by the combina- 
tion: of lixiviate falt and vinegar. But with 
re{pect to falts, this muft be underftood of. it 
in the purer ftate, when it is called alcohol: 
for when more diluted, the water asst 
with 
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with it will diffolve fome proportion of falts, 
without quitting the {pirit, unlefs in the cafe of 
the lixiviate falt; which, when added, departs 
the {pirit in a great proportion from the water. 
Vinous fpirit cannot be decompounded by 
heat, on the principle of incalefcence, (as was 
above faid) without the addition of fome other 
body : but, by the commixture of the vitriolic 
and nitrous acid, fuch acid as well as the fpirit 
being ina concentrate ftate, it is decom- 
pounded ; yielding then, by a gentle heat, an 
éthereal oil, the moft volatile body of any 
hitherto known that can be collected, in a pure 
ftaté; which is feparated from the water and — 
acid : and a groffer oil, fixt by the vitriolic acid 
added, which together conftituted the {pirit. 
The ethereal oil, fo formed by the decompo- 
fition of the vinous ‘fpirit, which is called 
ether, and the ethereal fpirit of Frobenius, is 
extremely volatile : to fuch a degree, that 
being let fall in drops in a warm ‘room, it is 
diflipated in vapour, before it can reach any 
body placed under the veflel at a {mall diftance, 
Its combuttive difpofition is likewife fo ftrong, 
that being brought near to any flame or burn- 
ing body, its vapour takes fire ; and propazates 
it’ to the mafs, which inftantly confumes in 
flame, with a celerity almoft explofive. It re- 
jets commenttruation with water: but com- 
bines with gold diffolved in aqua reeia; and 
with the refins and gums of moft kinds of 
plants. Being decompounded by heat on the 
principle of combuttion, vinous fpirit is wholly 

ie D3 inflam- 
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inflammable: and that part of the vapour, 
which may be condenfed, is found to be mere- 
ly aqueous. | ual 
_ The ANoMALOUS SPIRITS produced by ver 
getables fecm to be, in tact, only effential oils 
combined with fome other body, that operates 
as a medium in rendering them capable of 
commenfiruating with water, as well as with 
vinous f{piit: which quality feems alone to di- 
verfify them from fuch oils; which they re- 
femble in all other points.. As they are not to 
be extracted from the plants which produce 
them, without a proportion of water, they are 
not to be obtained in a pure ftate; as their fo- 
lubility in it eludes the end of diftillation; 
which is the means by which ethereal oils and 
vinous fpirits are feparated from other fub- 
‘ftances: and this conftant union with water 
prevents their being fubjected to due examina-~ 
tion with regard to their. nature. Thereis a va- 
riety of kinds of thefe fpirits : but there is one 
{pecies in particular, which is found in the fame 
plants diffimilar to each other; and evenin very 
diffimilar parts of thofe plants. Thisisthat{pirit — 
which is diftilled from laurel leaves, and alfo 
from the kernels of black cherries, peaches, 
and feveral other kinds of fruits. This kind of 
f{pirit is of an extremely poifonous quality to 
fuch a degree, that when not too diluted, it 
gives inftantaneous death to the largeft animals, 
who {wallow even a very fmall portion ,of it. 
ft refembles, as well in this quality, as in the — 
{mell and bitter tafte, the effential oil of bitter 
| ale 
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almonds ; infomuch, that one may juftly con- 
elude it to be the fame kind of fubftance, only 
united with fome other body, capable of acting 
as a medium in combining it with water. 
There is another kind of fpirit, which is to be 
_ found in the greateft proportion in galls; but 

fubfifts likewife in feveral other parts of vege- 
tables. This has the quality of decompound- 
ing vitriol diffolved in water, and rendering 
the mixture of a black colour: but this pro- 
perty is not owing to any aftringency, as is ge~ 
nerally taught; nor is it peculiar to this fpirit, 
being to be found in other exalted oils: There 
is another remarkable kind, of a very different 
nature from thefe; which is that afforded by — 
pepper-mint: and it is of a peculiar nature, as 
well in its fingular flavour, attended with a 
fenfation of coldnefg in the mouth; as for its 
extraordinary medicinal virtues. 
» Resins differ from effential oils, in being of 
a folid form ; and fo fixt, as not to rife with 
heat till decompounded by it: they appear to 
be of the fame conftituence ; but with a larger 
proportion of acid and earth, though much 
lefs than in fubftantial oils: for they will burn 
when accended by the contact of any body 
newly heated. They are fometimes of a red, 
and fometimes of a yellow colour; but moft 
frequently of a white fomewhat verging to the 
yellow. They have various degrees of hard- 
nefs ; fome being extremely brittle, and others 
approaching to the firmnefs of amber. Many 
of them are foluble in {pirit of wine ; fome in 
h D 4 effential 
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effential oils; and’a few in the putrefying 
whites of eggs: but they vary from each other 
greatly in relation to their attraction with thofe 
fubftances: fome, as the maftic, and fanderac, 
being foluble in both ; fome, as that of the tur- 
‘meric root, in {pirit ae: wine’only ; and others, 
as one of the kinds of thofe called gun animi, in 
neither. They are in general foluble in fubftan+ 
tial oils ; but never in'water, without the medi- 
ation of ycestile allasinee falts;; and,in fomecafes; 
of the fal faponarius only; the folution of which 
is the only menftruum in feveral inftances, that 
can be ufed for extracting them from the parts 
of the vegetables that afford them. Te: appears 
from experiment, that they differ in their 
conftituence from effential oil, ‘principally in 
having a larger proportion of acid joined: to 
the phlogifton ; befides {ome excefs, likewife, 
in the proportion of earth ; from both which; 
‘being in part freed, by the ragitieat of heat, they 
become ethereal oils. In their refolution, theres 
fore, by heat, either on the principle of inca- _ 
lefcence or combuftion, they are decompound- 
ed in the fame manner as effential oils “except: 
ing that the recrement of coal or earthing they 
leave, will bein a greater proportion.> In 
fome kinds of refins, which are neareft in 
their nature to thofe of the pine and. fir'trees; 
a very {mall recrement is found in thesveffel 
after diftillation; nearly the whole rifingin oil 
of different degrees of fpiffitude, and an acid 
lymph, which accompanies the coil to'the laft, 
er eere the ay of heat required 4 
raife 
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raife it. Thefe kinds of refins confequently 
eonfume in flame on their combuftion, without 
leaving afhes, unlefs in a very minute proportion. 
Refins are produced as the gums, in very various 
parts of the refpective vegetables: fome in the 
fruit, others in the wood, root, or indeed almoft 
any other part whatever: and they require, 
therefore, very various means to extract them. 
Many are to be collected in a native {tate ; that 
is, exuded fpontaneoufly from fome parts of: 
the plant: others require, that the plant fhould 
be purpofely wounded by incifion or puncture: 
but the far greateft part require either the 
ufe of fome menftruum, with the aid, in wists 
eafes, of heat or ftrong heat alone.” 

BAtsams are natural compounds of re= 
fins, and effential oils, combined, (in a° man- 
ner different, neverthelefs; fromOswhab they 
can be by art, when ‘once feparated;) by: 
the’ mediation of ‘an acid ; which is found 'to 
rife copioufly'on the decompofition of “bale 
oe by heat, in the degree of boiling wa- 

. Balfams, afforded by different plants, are’ 
uae variousvin their confiftence, and other fen= 
fible qualities, from each other : as alfo, with 
refpect to the other bodies, with which they 
will combine. « Some are’ perfectly foluble in’ 
fpirit of wine; and others reject that men- 
{truum, and combine freely with ethereal 
oils’) Many, likewife, commenftruate free- 
ly with fubftantial oils ; and all with water, 
by the mediation of lixiviate falt, or the’ fal 
faponarius, Balfams are decompounded by 
a lefs 
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a lefs heat than. will make water boil; and 
they yield a quantity of. acid lymph, with a 
larger of ethereal oil; the refiduum being 4 
perfect refin, like fome of thofe found in a 
native ftate, except with refpec to tenacity, in 
which the-refins-obtained from balfams. fall. 
fhort of the others. . This kind: of refin; when. 
obtained from turpentine, and feveral other bal- 
fams, being urged by a greater heat, rifes al- 
moft wholly in ethereal oil, and acid lymph; 
as was before obferved in {peaking of native 
reins. Being accended by the contaét of any 
body duly heated, balfams confume in flame, as 
eflential oils or refins; leaving a very inconfider- 
able portion of earth. Balfams: are obtained 
from: the plants which yield them, in the fame 
manner as refins, by a natural exudation, of 
from divided parts of the plants; and in fome 
inftances they are made to flow from the lig- 
neous or denfer parts of trees, that’ contain 
them, by liquefaction, through {trong heats |; 
. GUM-RESINS. are natural compounds. of 
gums, and refins: one part of them being foluble 
in water ; and the other in {pirit of wine: as the 
extract of the Peruvian bark and opium. But 
it may be doubted, whether thefe fubftances 
- May not be in feparate veffels in the plant, and 
commixt by the means employed for their ex- 
traction. As they are formed of gums:and 
refins, that appear only commixt, or at moft 
combined by fome . very weak medium, 
they may be decompounded, fo far as res 
{pects their refolution into thefe two fub- 
a + ftances, 
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ftances, by folution; to which end either wa- 
ter or vinous fpirit may be employed. The 
further analyfis of thefe fubftances, when fe- 
parated, ftands neceflarily on the fame princi- 
ples as others of the fame kind; and confe- 
quently requires not to be difcuffed here: 
having been before explicitly treated of. 

Gum-refins are obtained from the parts of 
the plants, where they abound copioufly, and 
the texture of the parts that afford them are 
tender and fucculent, by preffure; as in the 
poppy; where they fubfift in the form of the 
lacteous fap: but in the cafe of harder fub- 
ftances, fuch as the Peruvian bark, and ‘root 
of the jalap, they require the ufe of a diflolv= 
ing menftruum, and generally the mediation 
of heat likewife. uccnert 

The ANOMALOUS SULPHUREOUS SUBSTANCES 
of vegetables (that is, fuch as are not properly 
reducible to any of the above claffes) hitherto 
known, are camphor, flowers of Benjamin, the 
Jaccharine matter, wax, and the colorific matter 
of the ftamina, and the petals, of the flowers 
of many plants. The two firft of which, in- 
deed, partake fo much of the nature of con- 
creted effential oils, that they are by moft writ- 
ers deemed fo. But, befides their retaining 
their folid form, when fublimed with heat, in 
which they wholly difagree with effential oils, 
each of them have peculiar qualities, which 
give properly a diftinét character to them from 
fuch oils. They have an equally great gene- _ 
rical difference, in common, from refins, as 
2 [from 
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from effential oils; which is, their rifing, 
through the means of heat, in their whole fub- 
ftance, without any analyfis, or decompofition : : 
and.each have, likewife, other properties pe- 
culiar to itfelf, that are not to be found in refins. 
CAMPHOR is a: fulphureous fubftance fo vo- 
latile, that it exhales intirely away, when ex- 
‘pofed to the air, with the common heat of the 
atmofphere: and it is not even to be abfo- 
lutely prevented from wafting in clofe veffels, 
unlefs fecured by the moft: effectual means. 
On being'accended, by the leaft touch of any 
body luminoufly hot, it flames with great vi- 
geur: and is quickly confumed. . It diffolves, 
with great readinefs, in fpirit of wine ; and alfo 
in. both fubftantial, and ethereal, oils: andy ina 
manner peculiar to itfelf, in concentrated acids§ 
particularly {pirit “of nitre : combining’ with 
fuch acids in a perfectly thin, and limpid fluid; 
contrary to the nature of moft, if not all, other 
fulphureous bodies, that will: commenftruate 
with them: all fuch ‘others burning them black 3 
and thickening their confiftence. It refufes all 
combination with water, even with the medi= 
ation of any alkaline falts : in which it varies 
effentially: from ‘other  fulphureous «bodies, 
Camphor is of two kinds: which differ in cers 
tain particulars (which we fhall obferve more 
particularly below): but they ‘both agree: in 
the properties above enumerated. The ‘one 
is brought hither from China, and is obtained 
by diftillation from the wood of a tree; which 
affords an effential. oil, in which: the camphor 
Cole. 
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concretes: the other is found, in a native ftate, 
yn the ifland of Sumatra, in cavities in the wood 
of the tree. That brought from China, and 

roduced as is faid moftly in Japan, is the only 
kind in ufe here; and, being fent in a erude ftate, 
is purified by fublimation with a gentle heat. _ 

FLowers oF BENJAMIN area vegetable {ul- 
phureous fubftance, which is lefs volatile than 
camphor: but more fo, than moft, if not any, 
effential oils. It diffolves in {pirit of wine; and 
alfo in water, when of a boiling heat: though it is 
not retained by the water, when cold, but fhoots | 
at the bottom of the veffel in a chryftalline 
needle-like form. In this folubility in water, 
it differs generically from either effential oils 
or refins; which refufe all fuch combination, 
without the mediation of fome other body : 
as it does, alfo, from effential oils, in fublim- 
ing in a folid form, and rifing without being 
any way analyfed or decompounded. 

It is not be decompounded by heat on the 
principle of incalefcence ; as may be inferred | 
from its property of rifing in an intire ftate, 
with a gentle degree of heat: and when fub- 
jected to heat, on the principle of combuttion, 
it is moftly diflipated, like effential oils, in 3 
flaming. Other means of analyzing or decom- 
pounding it, are not hitherto known. Flow- 
ers of Benjamin are obtained, by means of 
fublimation or folution, from the refin {0 call- 
-ed:. and, if by fublimation, they are in a 
femi-tranfparent flaky form : but, by folution, 
in a chryftalline needle-like form, as before 
mentioned. The 
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‘The sACCHARINE MATTER mutt neceffarily 
be enumerated among the anomalous fulphu- 
teous fubftances of vegetables ; becaufe it has 
the true charaCteriftic property of them, viz. 
the burning away, when heated, with the ac- 
céfs of ait, without leaving any, or only a very 
{mall quantity of afhes. But, as the other 
qualities of this extraordinary body have been 
¢xamined, in treating of it as one of the faline 
fabftances of vegetables, of which clafs it has 
likewife the true character, it is needlefs to 
dwell further on its nature here. “8 
~ Wax may properly be deemed to be of a 
middle nature betwixt refins, and fubftan- 
tial oils, as will be found by the experiments, 
which regard either its decompofition or com- 
bination with other bodies; and its general 
nature will, therefore, be explained, in com- 
mon with that of refins and oils, in the par- 
ticular confideration of them below given. It 
fubfifts in plants, in its native ftate, in a folid 
form, in the three known manners above 
mentioned; that is, in the farina fecundans 
of many fpecies, which feems to be confti- 
tuted only of it, and the feminal rudiment 
of the plant, and is collected by the bees, who 
form of it their comb, or repofitories of their 
honey, and the nidus of their young ;—in an 
extremely thin incruftation on the leaves ;—and_ 
in a. colle¢ted ftate, in certain trees in North » 
America, called the candleberry myrtle : which 
laft kind of wax does not feem to differ from 
the other of the farina fecundans, in any other 
pro-. 
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property than that of having a green colour, 
not to be taken away from it, by any means 
of art hitherto known: whereas the farina fe- 
cundans is of various colours in its original 
ftate, always brown when fabricated by the 
bees into their honey combs, and eafily ren- 
dered white by bleaching in the fun and air. 
Wax, in its original ftate, is neither foluble in 
water, nor {pirit of wine: but when it has 
undergone the action of that degree of heat, 
which will volatilize it, a change with refpect 
to the {pirit of wine is produced ; and they 
will freely commenftruate. It combines, how- 
ever, in all ftates, with fubftantial oils, by the 
aid of heat; and forms, with them, an 
unctuous mafs. Wax being decompounded 
by heat, on the principle of incalefcence, the 
far greater part of it rifes in an unctuous or i 
oily body of the confiftence of butter, together 
with fome lymph flightly acid and difguftfully 
foetid: there being little or no recrement or ~ 
fixt part left behind. The butter, by repeated 
diftillations, becomes more fluid. Being urged 
with burning heat in the open air, the crude 
wax, as well as the butter diftilled from it, 
rife in flame, till nearly the whole fubftance be 
confumed : as is well known by the common 
ufe of it for candles. 

The cororiric MATTER of the petals, and 
flowers, of plants, in many inftances, appears, 
likewife, an heteroclite fulphureous fubftance : 
being foluble in both fpirit of wine, water, 
and oil; in which quality it differs fpecifi- 

J . fically 
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cally from both gums, refins, and balfams ; a 
it does, alfo, from wax. in diffolving in the 
two firft of thofe menftrua. This fubftance, 
is in a copious manner, afforded in the ftami- 
na of the crocus, called faffron, where it yields, 
a tincture, by the diffolving power of any of — 
thofe menftrua; the whole appearing to com+ 
bine with them. This kind of heteroclite ful- 
phureous vegetable fubftance is fo fixt, that it 
is not to be raifed by heat without decompo- 
_ fition ; and, when it is decompounded by eS 
it affords the fame bodies as native refins, de= 
prived of their effential oil, or that which will 
rife with the heat of boiling water. — — 
Thefe are the feveral fulphureous fubftances, _ 
naturally fubfifting in, or obtainable by art; 
from the parts of vegetables: in which, taken’ 
together with their gums, the moft material 
variations of plants lie, with refpect to the pur- 
pofes to which they are applied. For, befides,. 
that thefe fubftances conftitute the tinging 
matter of plants, the tenacious confiftence and _ 
folubility of fuch as are folid, or capable of be= 
‘coming fo, and the diffolving power of fuch of. 
them as are fluid, render them of extenfive ufe;. 
as vehicles in painting, varnifhes, printing inks, 
and in feveral other views. Their fcent, odour,, 
and aromatic flavour, of which qualities they. 
are the repofitories to the plant, in all parts, 
except the flower, gives them great value: and) 
they are moreover, either in their native or 
prepared ftate, the refidence, in moft cafes; — 
of the medicinal virtues of the refpective plants, 
whence they are obtained. The 
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. The native acips of plants, which fhould 
be carefully diftinguifhed, from their fubacid 
Its, are of a peculiar. nature: and ought in- 
deed to be enumerated, as a fifth {pecies in the 
genus of acids., For though they are generally, 
confidered, as being the fame with the acetous 
acid; yet, on due examination, they evidently 
appear not to be fo.: their menftrual attract- 
ons, which give the. ftrongeft mark of divers 
fity, or famenefs in bodies, being greatly dif- 
ferent; as are, alfo, the neutral, falts they form 
by combination with alkaline falts. ‘The na- 
tive acids of plants.vary, however, much from 
each other: but whether from a difference in 
their own nature, of from a change by com- 
binations with other bodies, which are pro- 
duced, together with them, in the juices. of 
the plants, is not. eafily determined; as they 
do not.admit of fuch decompolition, as may 
give due light into it. They have the general 
qualities of acids, in common with the other 
{fpecies:: but there is hitherto very little further, 
known concerning them, except, that fome of 
them are more general diffolvents.of alkaline 
falts,, earths, and metals, than any other kind. 
of. acid: which is more efpecially true of the 
juice of lemons; that cannot be refifted even 
by. vitrified borax. There is indeed a princi- 
pal, and almoft infurmountable, impediment 
to their examination by means of heat: which 
is, that they never fubfift.in the lymph of the 
plant, without the commixture of other fuc- 
culent bodies of the vegetables; particularly 
~ Vor. IL. EB | the 
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the faccharine matter: and when, therefore, 
an attempt is made to decompound them by 
heat, the heterogeneous fubftances mixed with 
them are decompounded alfo; and, confe- 
quently, the diflolved parts of both, rifing to- 
gether, form fuch new combinations, as dif- 
guife and confound the elements of the acid. 
But they are neverthelefs very worthy of exa- 
mination in feveral other views: as they feem 
to have been hitherto neglected. They are — 
moftly to be obtained from the fruits of ve- 
getables, by exprefflion of the juice, and may 
be purified from {olid feculencies, by filtration 
through flannel or paper; and alfo afterwards 
concentrated by boiling. 
_ Vegetable fubftances are, eratiohe, the fub- 
ject of experimental chemiftry, with refpect to 
their ultimate decompofition, by heat and' pu- 
trefaction: ;—with refpect to their feparation 
from each other ;—with refpect to their com= 
bination with each other, or with bodies of # 
different kind ;—and with refpe& to the 
changes that may be produced, without addi- 
tion or decompofition, in their colour, con= 
fiftence, or other qualities. The firft is to be 
performed, when on the principle of incalef 
cence, by diftillation in clofe veffels: and. 
when on that of combuftion, by incineration, 
er deflamation on a proper hearth, or other 
fit veflel. The others are too diffufively va- 
rious, in confequence of the multiplicity of 
fubjects, widely differing in the treatment re- 
quired, to admit of being reduced. to any ge- 
2 : neral 
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feral rulés: and can only be taught, in the 
ha experiments réf{pecting each kind. 

P is, however, neceffary to confidér well the 
_ particular nature of any part of a vegetable, 
which is made the fubject of experiment, 
before any conclufion be drawn from the re- 
fult of fuch experiment, refpedting the genetal - 
nature, either of all vegetable fub{tancés, or of 
thofe which form» particular parts: for there is 
fo great a variation in the fame parts of difs 
ferent’ plants’ fromy each other, and even” of 
the fame parts, of the fame plant, in different 
feafons and ‘climates, that the ftricteft care 
muft be taken, in deciding any point by the 
experiments made on one particular fubject. 
Thus, for example, the wood of guaiacum, 
and other kinds produced in hot countries, 
yield’ great quantities of oil; on their decom- 
pofition by heat, and no alkaline falt; con- 
trarily to the nature of moft other kinds of 
plants; which afford lixiviate falts, though in 
much lefs proportion in hot climates than in 
cold: and, as I am informed on very good 
authority, lefs in America, even in the fame 
latitades, than in‘ Europe. ‘The folid parts of 
other plants; abounding in effential oil, as 
fennel or cummin, or affording a pungent 
{cent, and acrid tafte, as muftard, or onions, 
afford a volatile alkaline falt on their decom- 
pofition by heat: fo that any general in- 
ference, relative to the bodies produced on 
the decompofition of the parts of plants, 
drawn from experiments made on any one 

| Ea of 
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of thefe kinds, would be erroneous and falfe> 
and the fame will hold good, with refpect to _ 
ss other fubjects, in a parallel manner’ to 
this a $ 


CHAP. II. ; 
Experiments and particular obferva~ 
tions on vegetable fubfiances. 


SECTION L 


Experiments and obfervations on the folid parts 
of vegetables. 


ExPERIMENT -I. 


Decompofition of the fibrous or pecs > part ef 
plants. 


AKE thin Thiet of wood; and 

boil them for two or three hours in 

water. Then pour off the water, and put. 
them into a folution of the fal faponarius, i | 
formed, by adding two parts of water to 
one of the capital lye of the fope-makers 
and let them boil an hour or two more:, 
after which, wafh, and. prefs them, well 
in feveral fucceffive quantities of water, to 
free them thor oughly from the falts of the 
lye. 
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lye. Let them be then dried ; and after- 
wards being put into a luted retort; and 
fubjected to a {trong heat in the naked fire, 
an acid lymph and an ethereal oil will be 
raifed: which oil will rife at firft thinner, 
and afterwards gradually thicker, till it be- 
come of a tar-like confiftence. The recre- 
ment in the retort will be a black coal : 
which, being burnt on a proper hearth to 
white afhes, will be found reduced to per- 
feét, pure earth, of the fame kind with 
that afforded by the incineration of animal 
fubftances ; or what I have called the orga- - 
nical earth, On adding water to thefe 
afhes, they will be found devoid of lixi- 
viate or any other faline matter. 


OBSERVATION. 


Inftead of fhavings of wood, paper, or the 
tendereft parts of any plants, may be ufed: 
provided they be previoufly well beat; that 
the water and lye may more eafily penetrate 
into the whole fubftance. 

The intention of boiling firft in water, and 
then in the lye, is to free the fibrous, or pro- 
per folid part of the vegetable, from all the 
fucculent parts: whether in a fluid, or con- 
creted ftate. The water diffolving, and con- 
fequently feparating, all the faline and gum- 

E 3 mous 
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mous parts; and the lye, the oleaginous, — 
balfamic, refinous, or other fulphureous parts, 
Without this be done, the parts of ante 
affording lixiv'ate falts on their incineration, — 
cannot be made to yield afhes wholly des 
void of them: though Boherhaave afferts, 
that, by boiling in twenty fucceffive quan- 
fities of water, he brought the wood of rofe- 
mary to this ftate. But whoever will take the 
extreme great pains, neceflary to make this 
experiment, will yet find, they will fail in 
meeting with this refult: fince, whether it be 
that the refinous parts of the plant furnifh, 
together with the earth, the proper elements 
of lixiviate falts; or whether the rudiments of 
them, being in a faline ftate, are defended in 
the interior parts of the matter, by the gluten 
of the plants, which is of a refinous nature ; 
it appears, that without the ufe of fuch a 
menftraum as will diffolve refinous. bodies, 
lixiviate falts will fill be produced on the 
incineration. For in the manufacture of pa- 
per, the contufion, and maceration, are fully. 
fufficient to bring out all that water can dif. 
folve ; and yet the paper is found to afford — 
falts on its incineration. Jt appears by this 
experiment, that the proper {folid parts of 
plants, wholly divefted of thofe that, accord- — 
ing to the general obfervations above given, 
may be deemed fucculent, are compounded 
ef the organical earth, phlogifton, oil, the ve- 
getable acid, and water, combined in fuch a 
manner, as does not produce lixiviate falts, 
en 
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on their decompofition, through heat, on the 
rinciple of combuftion ; nor volatile falts, on 
the principle of incalefcence: the phlogifton, 
acid, and water, being joined to the earth 
only in fuch proportion, as is requifite in 
order to their ferving as a. gluten to it. 
The lixiviate falt, and alfo the volatile fale, 
which are not actually generated in the com- 
buftion, are, therefore, either formed wholly 
of elements furnifhed by the fucculent fub- 
{tances : or, if any part of the fibrous fubftance 
do ever enter into their compofition, it 1s in 
combination with fome of the elements of the 
facculent : as this experiment fhews, by the 
fact itfelf, that the fibrous parts,wholly divefted 
of the fucculent, are not capable of producing 
them: nor, indeed, in many kinds, are even 
both the fucculent and fibrous together, as 
will be more explicitly fhewn elfewhere. 

This procefs has never been practifed in the 
whole, at leaft in this quarter of the world, 
but for experimental purpofes ; though the 
firft part of it is performed indeed to a cer- 
tain degree, in the preparation of vegetable 
matter for the making paper: contufion by 
heavy hammers being fubftituted, for coction, 
to divide and break the texture of the fibres, 
and aid the water in diflolving and wafhing 
out all other matter. But I have been in- 
formed, that in China, where paper is made 
of fome kinds of cane, and other coarfer fub- 

ftances than flax or hemp; that not onl 
coction is ufed, in the preparation, but even 
E 4 the 
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the diffolving power of alkaline falts, to free. 
the fibrous part from the refinous, or other 
concreted fucculent fubftances : aeHache would, | 
othe: wife, render the bodies of too obdurate, 
and firm a texture, to admit of their fabrificae — 
tion into Paper. . | . a 


SECU YO Nii, 


Experiments and obfervations on the fa fa ip fr Vex 
getables. 


ExPERIMENT I. 
Collection of the aqueous fap of vegetables, — 


i order, to obtain the aqueous fap from 
living trees, let punctures be made in 
the {pring or autumn into the ftem; and, 
if practicable, on the outward fide of fome 
curving part; fo that the orifice may be 
depending ;—or where that is not conve 
nient, the puncture being made, let. a 
{mall pipe, formed of a quill, be joined to 
the orifice, by putting it juft within the 
hole, and fixing it obliquely downwards, 
by means of fome pitch; or, which is | 
better, melted refin: taking care, never- 
thelels that the cavity be not choked up 
in 
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in doing it. Let a proper veffel be then 
placed, under the orifice or pipe, and the 
fap will be difcharged into it, in various 
quantities, according to the nature of 
trees, and the effect of the feafon. 

In the minuter and green parts of plants, 
where their texture admits of it, the 
aqueous fap muft be obtained by expref- 
fion: which may be performed, by: firft 
bruifing the parts of the plants, by pound- 
ing them in a wooden or glafs mortar; 
and then putting them, in a linnen bag, 
into a fcrew prefs; or betwixt two boards, 
with a large weight laid on the upper, 
placing a proper veflel to catch the fap as 
it flows from the prefs or boards. In fome 
particular inftances, the parts of plants 
being cut afunder, and laid in a due pofi- 
tion, will bleed confiderably ; as is found 
in the aloe. In which cafe, the fap fo 
obtained, is to be preferred to that pro- 
eured by expreffion. 


OBSERVATION. 

The aqueous fap is not to be obtained, by 
bleeding, from all trees that contain fuch: as: 
it either does not abound in fufficient quantity, 

or 
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or does not circulate with {ufficient vigour, to 
flow from the wounds: and in fuch cafes, it 
is beft extracted, from the leaves or tenderer 
branches, by expreffion, as here directed. The 
fame method is, likewife, the moft proper for 
obtaining the fap from herbaceous plants :. but 
it is not, however, certain, in all cafes, that 
the fluid, thus obtained by expreffion, is the 
fap’ alone; and not a mixture of that, and 
fome fecreted juices peculiar only to certain 
parts. 

The method of collecting the aqueous fap, 
by bleeding the trees, is practifed in our own 
country, on the birch-tree; in order to the 
making wine of the juice obtained; and in 
America, on the fugar maple, for extracting 
fugar ; and, in other places, for procuring other 
ufeful fubftances: and, if the nature of many 
trees, yet unexamined, in this light, were to 
be properly explored ; doubtlefs, confiderable 
advantages might be derived from it. The 
method of obtaining the aqueous fap, by ex- 
preffion, is alfo in frequent ufe, for various 
purpofes: but that of procuring it from the 
divided parts of plants, by bleeding, is only 
practifed, that I know of, in order to the 
extraction of the gum of the aloes. | 


ExPERIMENT II. 
Decompofition of the aqueous fap of vegetables, 
Let the fap be firft treated, as is direéted 


in Experiment VI. Sect, IV, Part, Il. Vol. 1: 
7 | and, 
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and, if it appear, after due evaporation, not 
to be tenacious or vifcid, place it’as there 
directed, to fhoot its effential falts: but if 
it be found glutinous, or mucilaginous, 
reduce it to drynefs in balnea maria. The 
fame may be done, alfo, with the fluid 
remaining after the eflential falts are obe 
tained, 

OBSERVATION. 

By this means, the falts, or gummous fube 
ftances, which, together with lymph or water, 
and the vegetable acid in fome cafes, confti- 
tute the whole of the aqueous fap of plants, 
may be feparated from each other: and the 
true nature of the fucculent economy of the 
plants, whofe principal blood is of this kind, 
known: which, by a more fedulous and ex- 
tenfive obfervation than has been hitherto 
made, might lead not only to the difcovery 
of fubftances ufeful for many purpofes; but 
to the explaining many important points, re- 
fpecting the peculiar conftitution and qualities 
of the various kinds of plants. CL oT 
' The more particular nature of the feveral 
fubftances, obtained by thefe means of de- 
compofition, will be treated of, under the re- 
fpective heads to which they belong, accord- 
ing to the difpofition explained in the general 
ebfervations: which renders, therefore, any 
further difcuffion of it here unneceflary. _ 


EXP Ee 
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Experiment Ill. | ; 
Collettion of the lacteous fap of vegetables. 


Make punctures, or incifions, in the 
plants, which appear to afford a milky 
juice; and catch the drops of the mat- 
ter, as it flows from the wounds :—or, aS 
only minute quantities can be obtained by 
this means, ufe expreffion, as direéted in. 
- the preceding experiment. 


OBSERVATION. 


This kind of fap is rarely afforded, at leaftin 

our country, but by fmall herbaceous plants ; as 
the thiftle kind, celandine, or poppies: and, 
therefore, where larger quantities are required, — 
it muft be procured by expreffion. 
_ The obtaining the lacteous fap of plants, by 
bleeding them, is not practifed in our country, 
unlefs for experiment: but the colle¢ting it 
by expreffion, after a previous co¢tion in water, 
is in conftant ufe, for the preparation of the 
diacodium or fyrup of poppies ; and on other 
occafions. 


EXPERIMENT IV. 


Decompofition of the latteous fap of plants. — 


Evaporate the la¢teous fap, firft, over: 
the fire, till it be as far infpiflated as may 
, be 
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be without hazard of burning it’ to ‘the’ 
Veffel ; and then bring the remaining mat- 
ter to abfolute drynefs in. balneo mariz. 
Take, then the:dry fubftance, thus obtain=) 
ed; and, having reduced it to ‘powder, add’ 
to it ftrong fpirit of wine ; ; and, putting 
it into a proper, circulating glafs, fet ity 
to digeft in» a moderate heat :: where let it 
ftand a day or two, ‘fometimes fhaking the’ 
veflél. If the fpirit of. wine. appear then, . 
to have diffolved a’ part of the matter, pour 
off the clear folution, and: again evaporate’ 
it to drynefs: and having ftrained off the’ 
folution from the undiffolved_ part, wath. it, 
in feveral fucceffive quantities’ of. {pirit of: 
wine, and then dry that’ alfo. By this’ 
means, if the’ fap contained both a gum-_ 
mous and refinous fubftance, as 1S moftly” 
‘the cafe, with refpect to this kind, they 
will be perfectly feparated : that recovered) 
from the fpirit of wine being refinous, and 
that left by it, _gummous. 


OBSERVATION. | 
The reafon of the ufe of {pirit of wine, in 
this experiment, is becaufe the extraét from the 


lacteous fap is for the moft part a gum-refin: 
which 


~ 
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which being, as we’ fhall have occafion to ob 
ferve more diftinétly below, compounded of a 
ummous, and refinous body, admits, there« 
fit. of a feparation of thofe conftituents from 
each other. But, in fome inftances, never= 
thelefs, that, which gives the milky body to 
the fap, is a refin alone, combined with the 
water by fome medium that is always deftroy- 
ed, in confequence of its firft feparation from! 
it: and never admits of being combined 
with it, without the fuperaddition of fome 
other body; but is foluble, neverthelefs, in 
its whole fubftance, in {pirit of wine. a 
‘The. procefs is. praétifed; with refpe to’ 
the firft part, or feparation of the folid matter, 
of the lacteous fap from the water, for the ex- 
traction of opium from poppies; and many 
other gum-refins and refins, from the plants’ 
which afford them: and, with refpect to the: 
fecond. part, for the feparation of the gums, 
mous, and refinous, fubftances, contained in 
gum-refins, for- medicinal ufes. we 


ExPERIMENT V. . ry 
Collection of the’ fulphureous fap of vegetabless: 


~ Proceed as with the aqueous fap in Ex- 
‘e e . A faite x 43 ii ev | 
periment II: in that part, which regards 
the obtaining it, oby: bleeding: the trees, 
om? foot) Dewss ont 3 0 i: ,jasanhsgxrs eee 
Aor a it act yoDehsgah epoatial 
OssER- 
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OBSERVATION. 


There is not, as far as I am informed, any 
tree, or plant indigenous in our country, 
which affords this kind of fap only: but it 
may be found alone in fome fpecies of the 
toxicodendron, an American,exotic, that will 
live here even in the open air, The fap: is 
not, however, to be colleé&ted here from 
thefe trees in any quantity, though there is 
very good authority for believing, that, in 
China, and. Japan, the. common black var- 
nifh, which we {ee fo frequently under the 
name of the Japan laquer, is no other than 
the fulphureous fap of a {pecies of this kind of 
tree: but it is moft probable, we have not the 
true fpecies ; and that, moreover, if we had, 
it would not thrive fo well in our climate, as 
to produce its fap in full vigour. But we have 
not the leaft reafon to regret the want of thefe 
trees, however ufeful they might be in com- 
merce ; fince their deleterious qualities render 
them fatally pernicious to thofe who are con- 
‘cerned with them: as not only appears, from 
the accidents that have happened in America, 
where there are feveral {pecies of them; ta 
thofe who. have incautioufly burnt, or han- 
dled the wood; but from the effeGts of the 
varnifh itfelf, formed of the fap that has beer 
brought hither... For this varnith has) been ex- 
tremely noxious to all the workmen,who have 
had any concern with it: infomuch, that, not- 
withftanding very confiderable benefits would 

arife 
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arife to fome manufacturers from its ufe, they — 


are obliged to-defift from it, on account of the 
want of workmen who are willing to undeér- 
take; even at py rate, to apply it. 


SECTION IL 
Experiments on the faline parts of vegetables. — 


ExpERIMENT I. 


Extraétion of the effential falts of beetle 
See Experiment VI. Sect, IV, Part II. Vol.I. _ 


ExPERIMENT II. 
Decompofition of the effential falts of vegetables. 


| \AKE effential falts ; and, having 
put them into a retort, diftil them, 


as’ is before directed, Experiment AVE | 


Sect. IV. Part If. Vol. I. for | tartar. 
Oil, and acid lymph, will be raifed, in, 
the fame manner as from tartar; a coaly: 
fubftance being left behind: to which 


water being added, it will yield a confi- 


derable quantity of lixiviate falt, but in an. 
impure ftate: a part of the fixt, though: 


burnt, oil being combined with the water, 


in. the folution, by means of it. Ata 
| ExPeE- 


) 
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EXPERIMENT III. 

Decampofition of effential falts on the principle of 

_— combuflion. | 

Take eflential falts ; and treat them as be- 

fore directed in Experiment V. Sect. IV. 

Part II. Vol. I. for tartar: and the refult 
will be the fame. 


ExPERIMENT. IV. 


Formation of tartar.  Sce Experiment It. 
Sect, IV, Part. II. Vol. I. 


EXPERIMENT Y. 
Decompofition of tartar by incalefcence. 


Treat the tartar according to the dire¢ti- 
ons in Experiment IV. Sect. IV. Part II. Vol. I. 
and, after the diftillation; take the coal out 
of the retort; and add boiling water to it; - 
bruifing it in the water, that it be thoroughly 
mixt, with it. The water will then diffolve a 
faline body contained in the coat; and alfo, 
by the mediation of the falt, a part of the 
fulphureous matter of the coal. Filter then 
the folution ; and evaporating it to drynefs, 

Vor. Il. Fe the 
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the faline body will be found to be lixiviate 
falt, abounding inaconfiderable quantity, but 
impure, with the fulphureous matter diffolved 
along with it, out of the coal: from which, 
neverthelefs, it may be eafily freed, by fub- 
fequent calcination, - | 


| OBSERVATION. 

The lixiviate falt found (as in this experi- 
ment,) in tartar, and alfo in effential falts, on 
their decompofition by heat without com- 
buftion, gives occafion to doubt, (as was before 
obferved,) whether lixiviate falt be generated 
in the vegetable in its natural ftate ; or pro- 
duced, in the decompofition of the proper 
parts, by heat. For, in all inftances, except in 
the cafe of tartar and effential falts, combuftion 
is neceflary to the production of lixiviate falt; 
and confequently, being yielded by thefe falts 
through incalefcence only, it appears, that the 
elements which form it, are in a-different ftate- 
in them, from what they are in. the others; and. 
neceflarily fuggefts, that it is probable it was, 
pre-exiftent in them, to the decompofition ; and 
only freed in that-change from the acid, which 
may neutralize it; and from the oil that is, alfo, 
combined with it, An objection might be, 
brought, againft this fuppofition, from its lixi-. 
viate falt’s never being found in the parts of any 
plant in its own proper alkaline nature: but this- 
may be obviated by the confideration, that-acid 

2 apparently 
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apparently abounding in the fame parts of the 

ts, where it is formed, it may be neéeu= 
tralized, as foon as generated; as the volatile 
falt obvioufly is, in the blood of animals, 
where it is never found, but in a neutralized 
ftate, or the form of Ammoniacal falts. This 
_ point regarding the production of lixiviate fale 
is not, however, yet determinable from any 

ment, or experiment already known, but 
alk thet ¢ appearance, except this production of 
it from tartar, and effential falts, feem to indi= 
cate that combuftion is neceffary to their gene+ 
ration. 

-EXpeRiIMentT VI, 


Fixtrattion of the faccharine matter from vege 
tables. 

Take the parts of vegetables, which aré 
of a tender kind ; and having bruifed them, 
pour boiling water on them; and, after they 
have infufed for fome time, ftrain off the 
fluid, in which the faccharine matter will be 
diffolved, through linnen, ufing moderate 
preflure. Evaporate then the folution, till the 
matter appear thick; and then dry it in bal- 
neo marie. In the cafe, however, of fruits, 
and of the very fucculent parts of: plants, 
the ufe of water is omitted; and preflure 
alone is ufed; which maft be greater, or 

Boa lefs,. 


68 ExPERIMENTS AND OBSERVATIONS 
lefs, according to the texture of the fub-: 
ject, and the abundance or property of the | 
juice. Where the faccharine matter is con- 
tained in feeds, as in the cafe of corn or 
pulfe, the body of them mutft be opened, be- 
fore it be obtained: in order to which they 
mutft be firft well foaked in hot water; and 
then laid in heaps, of confiderable bignefs, 
till they begin to fprout: when they muft be 
{pread on a proper floor, in a place made hot, 
till they be dry. After this, water of the mean 
degree of heat, betwixt that of the atmofphere 
and what would make Jt boil, muft be puton 
them; and ftirred about for fome time: and, 
when it has ftood four or five hours, it muft 
be drawn or poured off: and if the faccha- 
rine matter, by this means extraéted, be de- 
fired in a dry form, evaporation. mutt be 
ufed. ? 
The juice of grapes, or other fruit 
containing the faccharine matter, and con- 
fequently proper for fermentation, is called 
mufi; and the folution made of it, as above 
from malt, is called wort, 


OBSER- 
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OBSERVATION. 


The fugar commonly in ufe, is the native 
production of the fugar cane; and requires only 
to be purified; and there is not at’ prefent any 
other prepared for commercial purpofes: though 
endeavours have been ufed in fome of our colo- 
nies to obtain it from a kind of maple, called, 
‘on that account, the fugar maple; the fap of 
which abounds with it. Attempts have been, 
alfo, faid to have been made, by the French in 
‘Canada, toobtain it from the farracena: in the 
folded leaves of which, a {trong folution is found, 
in’a very extraordinary quantity: but none of 
thefe have yet been brought to the ftate of an 
eftablifhed ‘manufafture. There are feveral 
other plants, that afford the faccharine matter 
from different parts: fome on their leaves, ina 
concreted form, as that {pecies called manna ; 
others from their flowers: as one of the large 
‘kind of American aloes; from whence it drops, 
in a fluid ftate, like a thower of rain, in a fur- 
-prizing quantity. 

Neither of the methods, directed in this expe- 
timent, are, therefore, practifed i in common for 
the obtaining fugar, or the faccharine matter, in 
a pure and dry ftate: but both are practifed with 
a view to the production of wine, or vinous li- 
quors, from the faccharine matter obtained 
from the plants, in a diflolved ftate: as it is 
this matter alone, which is capable of that fer- 
mentation, which generates vinous {pirits. 


BAe F 2 _ That 
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_ That part of the procefs, which refpedts the 
preparation of corn or pulfe, for yielding the 
faccharine matter it contains, is conftantly prac- 
tifed in our country on barley: which is then 
galled malt: and the {olution is, likewife, with 
equal frequency, made in the manner here diy 
rected: which is called Jrewing. The necefy 
fity of this preparation of corn, particularly the 
harder kinds of grain, for the extracting from it 
the faccharine matter it contains, is in order to 
apen the body of the feed, in fuch manner, that 
the water may pervade the whole ; and combine 
with the faccharine matter: which is, other- 
wife, fo locked up by; and united with, the 
‘other parts of it, that the diffolving power,of 
the water is in.a great meafure eluded, This 
difficulty. is, therefore, furmounted by the 
{prouting of the corn: the rudiment of the 
plant, in its efforts to expand, loofening, the 
texture of the-whole body of the feed: in fuch 
ynanner, that it becomes capable of. imbibing 
aqueous moifture; and, confequently, of fuf- 
fering the folution of the faccharine matter by 
it-to take place. The reafon of the ufe of, water, 
for making the folution, ina mean degree of 
heat, rather than cold or boiling hot, is founded. 
on the fame-principle: for itis, in order that 
the water, by its relaxing quality in this {tate, 
may penetrate, and. infinuate, itelf, in. the 
mott intimate manner,. into the body of the 
fprouted feed: boiling water, on the contrary, 
concreting the gluten, and hardening the fub- 
ftance of it; {0 as to render it lefs pervious . 
| : tne 
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the moifture: and cold water in fome degree 
effecting the fame; and, moreover, wanting 
the ftronger diffolving power of the hot. 


EXPERIMENT VII. | 
Decompofition of the faccharine matter: by fer- 


mentation. 


Take fugar, honey, or any other faccha- 
rine matter; and diffolve it in fix or eight © 
times its weight of water; or take mutt, 
or wort, as obtained in the preceding ex- 
periment; —and mix with fuch folution, 
muft, or wort, by beating them together, 
a fmall quantity, in proportion to the whole 
when mixt, of yeaft, or the frothy fcum, 
which may be taken off other liquor while 
fermenting. Put the mixture, then, in a cafk 
or proper vefiel, of which it muft not fill 
above two thirds; covering the bung hole 
with a linnen cloth; and place the cafk of 
veffel in a fituation, where it may be kept 
of the warmth of the atmofphere in-a fum- 
mer’s day. Ina fhort time, an effervefcence 
will begin to appear; and form a cruft of 
yeaft on the furface; which will continue 
fometimes to fwell, and at other times to fall 

ae iis down 
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down to the bottom, always emitting bub 
bles of air, for fome days; but variably, ace 
cording to-the feafon, or other attendant cir- 
cumftances, tillat length it fettle intirely to the 
bottom, leaving the fupernatant liquor clear. © 
This liquor, thus produced by fermentation, 
is called ale or deer, when made from the wort 
of malt; and wine, if formed from the mutt 
of grapes or other fruit;, and the fediment 
or fubfided cruft is called the mother or lees 
of the wine. If this fermented liquor be 
put into a proper alembic, and diftilled, it 
will be found to afford vinous {pirit, as de+ 
{cribed in the general obf{ervations. ‘on-the 
parts of vegetables. The remaining fluid, 
after the {pirit is raifed, being water with a 
-confiderable proportion of acid; and alfo of — 
faline matter, of the nature of tartar: -as 
will be found on. the decompounding. it, by 
means of heat, after it is recovered fat om athe 
‘water by evaporation, AOL aotisy 
The lees being decompounded bin hamid in 
clofe veffels, afford. an acid lymph, and thick — 
oil: a confiderable quantity of foft coal being — 
left behind; and, if Wipe to heat: fhe 


ithe 
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the circumftances proper for combuftion,. 
the afhes will be found to contain fome alka- 
line falt; but in a much lefs Broporiied than. 
tartar. 

If any fermented liquor, © together with . 
its. lees, be put into a cafk, or other pro- 
per veffel, bigger than will contain it ; the 
bung-hole being clofed, fo that only a fmall. 
aperture may be left; and the cafk be then 
placed in a warm fituation; a fecond fer~ 
mentation will arife; and the liquor. will be 
decompounded. In this decompofition, the 
vinous fpirit will gradually be deftroyed; and 
inftead of it, will be produced, a peculiar 
{pecies of acid, combined with a portion 
of oil,.and the lymph of ‘the liquor : and 
alfo an oleaginous matter, .of a_particular 
kind, which, fubfiding, will. concrete into a 
fubftance of a confiftence, betwixt that) ‘of 
unctuous and gelatinous. Dodies. 

The fupernatant acid liquorascalled vinegar: 
which being again decompounded through 
heat, by diftillation in a retort, yields, with 
the degree that will make water boil, a pur er 
kind of vinegar; in which, nieverthelefs, a 
confiderable quantity of oil refides, befides 

the 
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the acid and water ; as may be difcovered by 
fixing it, through the means of combina- 
tion, with alkaline falts; and then fubjeéting 
it in clofe veffels to the heat that will decom- 
pound fubftantial oil. For then the mafs will 
be found to be converted to a black colour; 
and on folution in water the coaly fubftance 
will be feparated from the falt. ‘The refi- 
duum of the vinegar, after the more vola- 
tile part, that will rife by this degree of 
“heat, is brought over, will, when urged by 
a greater heat, afford a ftronger kind; 
much more acid, and heavier; but impure 
in {cent, and tafte, with a burnt ott 3 
the retort, after the whole is brought over 
that will rife without extreme heat, will 
be found a coaly matter: which, being fub- 
jected to combuftive heat, in the open air, 
will flame brightly ; and at length leave — 
afhes, formed of earth, anda ge ie 
tion of lixiviate falt. 

The oily concreted matter feparated in 
the acetous fermentation, being decom- 
potinded by heat, affords, firft, a’ confi- 
pings ae of acid bbe sand, af. 

“terwards, 
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terwards, the fame produce as other olea- 
ginous bodies. 

_ There is, alfo, another partial decompofi- 
tion, that wine frequently fuffers; which is, — 
the feparation of its tartarous falts, that are 
f{pontaneoufly departed from it, But to pro- 
‘duce this effect, no other means are necef- 
fary, but to fuffer it to ftand at reft, for a 
long time, in the fame veffel, The tartar is, 
likewife, again decompoundable, being treat- 
ed.as in Experiments IV. and V. Sect. IV. 
Part II. Vol. I. into oil, water, acid lymph, 
lixiviate falt, and earth, 


é 


OBSERVATION. 


_ It is not abfolutely neceffary, in order to the 
faifing and perfecting the vinous fermentation, 
in muft, wort, or any other folution of the fac- 
charine matter, that yeaft thould be ufed: for, 
without the ufe of any fuch fermenting me- 
dium, if the liquor be kept in a due ftate of 
heat, it will be effected: but for the more cer- 
tain fucce({s, and expeditions procedure, it is beft 
to ufe it, even in experiments. There, is, how- 
ever, another method, where yeaft is wanting, 
of anfwering the end of it: or indeed of making 
a kind of original yeaft or leaven. This method 
is, the mixing flower or meal, and water, with 
fome {mall prapertion of fugar, honey, or Sd 

other 


76 EXPERIMENTS AND OBSERVATIONS 
-other faccharine:matter, in a moift pafte ;:and 
letting it ftand, in a moderate degree of warmth: | 
by which treatment, in a day or.two, it will {well 
and fhew evident figns of {trong fermentation, 
at which time, being broken into fmall pieces, 
and put into the matter intended to be ferment- © 
ed, it will foon communicate that flate to it, in 
as certain, though fomewhat lefs flow, manner, 
as yeaft. | | 

“The more particular management of fer- 
mented liquors, in order to the feparation of 
the vinous {pirit from the water, and other fub- 
ftances, with the nature and decompofition of 
the {pirit itfelf, will-neceffarily occur, in its pro- 
per place, in treating of the fpirit itfelf.: and it 
is, therefore, properly omitted here ;: as.is, alfo, 
the decompofition of tartar before given. 

In the acetous fermentation,-as well as the 

vinous, a fermenting medium may be ufed for 
‘expedition, to excite the firft a¢tion of the com- 
menftruating bodies on eachother; and raife 
‘the effervefcence more quietly. But in this cafe, 
inftead of yeaft, the footftalks of grapes, or the 
‘tender branches of vines, may be ufed, being firft 
foaked in vinegar: or, when to be fo procured, » 
‘taken out of vinegar, after having lain there 
‘during the fermentation which produced it, For 
‘thefe, being freed from the gelatinous or fecal 
matter adhering to them, and flightly wathed, 
will, on being put into the liquor intended to be 
fermented, quickly produce the effet: as is 
found in the common manufacture of vinegar. 
The ufe-of fuch’a'medium: is always practifed: 
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in the large works for making vinegar for fale: 
but where this kind of matter is not at hand, 
four wine or beer, or four lees of them, will 
an{wer the end, i 

The firft part of this procefs is conftantly 
practifed on muft, folutions of fugar, or the fac- 
charine matter of raifins, the exprefled juices of 
fruits, or the aqueous fap of fome trees, for the 
production of wine: or on wort, or the folu- 
tion of the faccharine matter of corn, for the 
production of ale or beer, or with the view of 
extracting the fpirit.; in which cafe tt is called. 
brewing. The feparation of the fpirit-from the 
fermented liquor, is alfo univerfally practifed, 
under the technical name of di/la/ling: the pro- 
duce, when from wine, being called brandy ;— 
when from the feculencies of fugar in the ex- 
traction from the canes, or in the refinement, 
when practifed in the Weft-Indies, rum ; but 
in England, me/affes /pirit,when from the fecu- 
lencies in the refinement ;—-when from. rice, 
or fugar, with the juice of the cocoa-tree, in 
the Eaft-Indies, arrack ;~-and when from corn, 
malt fpirtts: but when any of thefe are recti- 
fied, by repeated diftillation, till the peculiar 
fcent and flavour, they at firft poffeffed, be 
taken away, they are called /prrit of wine. 

The laft part of the procefs is, likewife, 
conftantly practifed in the production of vine-: 
gar, for the various purpofes refpecting diet, — 
and medicine, for which it is ufed. That 
which is moftly confumed in this country, is 
made of corn: and only differs, when pure, 

| from 
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from that made of wine, or other mattér Gd- 
pable of fermentation, in retaining fome' fiall! 
remains of the fcent and flavour, which the 
liquor had before its change by the acetous | 
fermentation. For, as the faccharine matter, 
when pure, is the fame in whatever vegetable 
produced ; fo the vinegar, formed of it, is. 
always the fame; excepting fuch difference, — 
as may arife from other fubftances mixt with — 
it. It is, however, at prefent too prevailing 
a practice, to commix a cheap fpecies of mi= 
neral acid with the vinegar made in the large’ 
works for fale, which renders it of a different 
nature from what is produced by the fecond! 
fermentation of vegetable fubftances: and’ 
though this is pretended to be done only with 
the intention of rendering it clear, or, as itis — 
called, fining down the vinegar ; yet the large 
proportion ufed, evidently thews, it is employed’ 
with a view of increafing the quantity of acid, 
without the expence of vegetable materials, 


EXPERIMENT VHIL 
Decompofition of the faccharine matter by beat. 
Take fugar ; and diftil it ih a retort,. in | 
afand heat : and. the greateft part will rifer 
in acid ‘phlegm ; and’ ethereal’ oil, at’ fir 
of a thinner, and afterwatds.of a thicker 
| Oh 
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confiftence : leaving only a fmalk proportion 
of coaly matter. 3 
Or fubject it to burning heat, with the: 
accefs of air, and it will be almoft wholly 
diffipated in flame, and fmoke ; leaving 

nly a fmall proportion of afhes. 


OBSERVATION. zx 

This experiment fhews, that fugar’ may 
be juftly deemed of a fulphureous, as well as 
faline nature: as the phlogifton bears fuch 
proportion to. the earth, and other elements, 
as renders it combuftible, in fuch degree, that - 
the far greateft part of its conftituent matter 
is diffipated. This, confidered with its faline 
properties, and that of fuffering thofe extraor- 
dinary decompofitions, of which wine, vine- 
gar, vinous fpirit, ether, and tartar, are pro- 
duced; and alfo the earth, eroflér oils, and! 
falts, that are alfo feparated in the production of — 
thefe feveral. fubftances, render the faccharine 
a moft worthy object of fpeculation; in re- 
fiecting, that a fubftance, feemingly fo ho- 
mogeneous. and paffive, in a dry ftate, fhould’ 
pofiefs, both the qualities of a falt and ful- 
phur, which are conjoined in no other known 
body in a perfect degree; and, at the fame 
time, be capable, on being diluted with wa- 
ter, which aéts merely as a vehicle to the 
parts of it, to produce from its own {ponta- 
| neous 
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neous action, fo great a variety of other coma, 
pound and fimpler bodies; fome of them of a 
nature extremely various, with refpeét to them- 
felves, and to all other kinds. The falt, faid 
to be formed by the effential oil of cinnamon, 
on long keeping, is, indeed, an inftance of 
a fulphureous falt; if its faline qualities be 
perfect ; but as it requires, according to what 
is faid of it, twenty years to its production, it 
has been feldom feen in Europe; and nothing 
that can be depended upon, in that view, 
has been hitherto related of it by thofe who 
have procured it: and it is, therefore, pro- 
bable, that its folubility in. water is not per= 
fect; but may be of the fame kind with 
that of flowers of Benjamin: which fubftance 
is a fulphureous body of an imperfectly faline 
nature, diffolving in water of a boiling heat, 
but being rejected by it when cold. | 

_ This decompofition of fugar, by heat, is not 
practifed, unlefs for experiment, except in the 
cafe of that imperfect burning, by which the — 
' fugar is fometimes prepared here, in order to” 
be employed as a part of the means of coun- 

. terfeiting, or adulterating, French brandy, by 
other cheaper kinds of vinous {pirits. 


Ex PR- 
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~ ? | ; 
fe ExPERIMENT IX. 

Recovery of the Ammoniacal falts of vegetables, 

by combuftion and one of the foot 

produced. : 


Take oaken wood ; ahd, having put it : 
under a chimney where the foot may be 
collected, fet fire to it; fuffering the air 
to have accefs. The fmoke will be con- 
denfed againft the chimney in the form of 
foot: of which, when a proper quantity 
has fettled, Jet it be fwept together ;—or, 
to avoid this trouble, take the foot formed 
by the wood burnt in a baker’s oven. 
With this foot, thoroughly well burnt, and 
dry, fill a large coated retort, almoft to 
the neck; and place it in the open furs 
hace ; fitting to it, a proportionable capa- 
cious receiver. Diftil then, with a mo-« 
derate heat, fo long as a clear lymph 1s 
raifed: and, when the vapour begins to 
abate, augment the fire gradually ; and a 
further quantity of lymph will come over of 
a tutbid whitenefs. The fire being fill 
more increafed, a yellow volatile falt will 
+, Vou. II. G be 
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be copioufly fublimed, incrufting the reg 
ceiver over its whole furface. On urging 
the heat to the moft intenfe degree, a thick 
black oil will come over: which ceafing to. 
tife, difcontinue the fire. The veffels 
being cold, in the neck of the retort will 
be found fome falt: and in the body of it, 
over a mafs of black recrement, a cake of. 
the fame, moderately thick ; refembling, | 
in colour and texture, the common fal 
Ammoniacus; and appearing, on due proof, 
to be a true Ammoniacal falt ; but with an) 
acid, different from the mineral kinds. 


\ 


OBSERVATION, 


This experiment evidently proves, that ve- 
getable matters are capable of affording Am-. 
moniacal falts on their decompofition by com- 
buftion: but whether fuch Ammoniacal falts 
fubfifted in the plants themfelves, while in 
their natural ftate, or were generated in the 
combuftion, by the combination of volatile 
falts then formed, and acid at the fame time, 
fet loofe from the other fubftances, remains a. 
doubt. As it is certain, neverthelefs, that vo-_ 
latile alkaline falts are produced in “many — 
plants, and acid in all, it is very reafonable 
to believe, they may meet in fome kinds;- 
and form Ammoniacal falts: and the recovery 
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_ Of volatile falts copioufly, by that degree of 
heat which decompounds all the parts of ve» 
getables, from plants producing fuch as rife 
with the heat of boiling water, gives great 
reafon to fufpect, that fuch volatile falts, as 
could only be raifed by the greater degree of 
heat, were in an Ammoniacal ftate in the 
plant, and decotnpounded by the action of the 
burnt oil, which is capable of departing fixt 
alkaline falts from acids with the aid of a 
certain degree of heat. The quantity alfo of 
Ammoniacal falt, afforded by the foot of fome 
kind of plants, gives room to believe, that the 
whole are not generated in the combuttion: 
for this quantity will appear very large, in 
proportion to the other conftituents of the foot, 
when allowance is made for the volatile falt 
found, according to this experiment, incrufted 
on the furface of the receiver; and diffolved 
in the lymph: all which muft have been in 
an Ammoniacal {tate till departed from the 
neutralizing acid by the burnt oil of the foot. 
For, were fuch volatile falt in the feot in its 
fimple ftate, it would rife with the firft lymph ; 
and not endure that augmentation of the fire, 
which is neceffary to its fublimation, in this 
experiment; and which fhews it to be in a 
{tate, where its volatility is controlled : which 
can be only from its combination with acids: 
from which acid fuch a portion of it is freed, 
in the fublimation, as comes in contaét with 
that part of the oil in the foot, which is in the 

GP FSP tates 
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(late proper for departing, with the acid of 
heat, alkaline falts from acids. aie test 
Experiments, refpecting the native falts of 
plants, have not, however, been made with 
fufficient diligence and accuracy to determine, 
in what kinds, or parts, of plants, fuch as are. 
Ammoniacal, refide: nor in what proportion, 
they are produced, in various parts, or kinds, by 
the combuftive action of heat: though it is 
a fpeculation of an extremely curious nature + 
and would probably lead to the explanation of 
feveral important points, as well in the ani- 
mal, as vegetable ceconomy. | " 


EXPERIMENT X © 


| rit 
Extraction of the native volatile alkaline falts 
of plants, by the heat under the degree that 
will make water boil 5 exemplified in the 
cafe of muftard-feed. sorry. id 

J) } vieaon) oe 

Take muftard-feed ; and put it in a 
coated retort placed in a fand heat: luting 
to it a receiver. Diftil, with a heat fomew 
what lefs than will make water boil, and 
the vapour that ‘will rife will condenfe in 
a lymphous fluid... Continue, the heat of 
this degree fo long as any fumes . appear 
to rife; and then having taken off the re- 
hs ceiver, 
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ceiver, the fluid will be found to be, a fo- 
lution of volatile alkaline falt, correfpond- 
ing, in all its properties, with thofe pro- 
duced by the putrefaction, or decompofi- 
tion, through heat of animal fubftances. 


OBSERVATION, 


This experiment fully demonftrates the 
éxiftence of native volatile alkaline falts in ve- 
getables of fome kinds. For the heat em- 
ployed here for their feparation from the other 
matter, they are conjoined with in the feed, 
ig not fufficient, either to genérate them ; or 
évén to ceafe their departure from acids, by 
means of exalted oils. It is, however, only 
particular plants, which afford native volatile 
alkaline falts, by this treatment: but the feat 
of them is extremely various in different kinds ; 
in fome abounding moftly, if not folely; in 
the feeds; in others in the roots; and in 
many, though in alefs proportion than in par- 
ticular parts, throughout the whole. : 
~ This procefs is not practifed far any ufeful 
purpofe ; the quantity of volatile falts to be fo 
obtained, not, anfwering to the trouble, and 
expence, of procuring them by this means. , 
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EXPERIMENT. XI : 


Extrachion of volatile alkaline falt from vege= 
tables, by heat, on the principle of inca= 
lefcence, in the degree that will decom= 
pound all animal and ba Sake fubftances. : 


_,.Take the retort, with its contents, as 
they remain after the preceding experix 
ment; and, having put it into an open 
furnace, diftil with a gradual heat. After 
fome difcoloured lymph, accompanied with 
fome volatile falt, which will be diffolved 
by it as it rifes, a black light oil willcome 
over copioufly ; and, along with it, vola- 
tile alkaline falt ; forming {pots on the 
fides of the receiver. In the bottom of 
the retort will be found, a light black 
coaly mafs, formed, as it were, of. the 
feeds melted together, from whence, fome 
have afferted, that, by urging: it. with. a 
very intenfe fire, they have obtained a vo- 
latile phofphorus, refembling that of urine. 
Being incinerated, this coal does not afford 
any appearances of lixiviate falt. : 
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OBSERVATION. 


From the production of volatile alkaline falt, 
by this degree of heat without combuttion, it 
may be reafonably prefumed, that fuch falt was 
really exifting in the vegetable matter, before 
it was fubjected to the heat; though fixt by 
means of acid combined with it: which acid 
was afterwards departed by the action of the 
oil, abounding in the part, and exalted, by the 
heat; to that ftate, in which it has the 

ower of departing alkaline falt from acids. 
t is, however, together with the abundance 
of Ammoniacal falt found in foot, a fufficient 
ground to prefume that there are native Am- 
moniacal, as well as volatile alkaline falts, in 
vegetables: and to give incitement to the fur- 
ther examination of thofe vegetable fubftances, 
which appear of fo peculiar a nature in this 
point, in order to the clearing up that matter. — 
. This procefs is not applied to’ practice in 
any way: fince animal fubftances, which are 
to be obtained at.a much lower expence, yield, 
by the fame treatment, volatile alkaline falt, 
not at all different, when pure, from thofe 
obtained from thefe parts of vegetables. 


G4 SEC- 


88 ExperIMENTs AND’ OSsSERVATIONS 
. bie a ‘ 
SECTION iv. . 
Experiments and obfervations on the gummous 
fa wisita of Sai ee 
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EXPERIMENT § 


Extraétion of gums from the parts of ae 
bles, by inc tficn ion, compreffure, onl codiion, © 


W HERE gums are defired to 5 be-Bbd 
tained from living trees, incifion 
Should be made in the bark, near the joints of 
the branches : from whence the gum wall 
in time, flow, and may be gathered. ‘t 
| Where the gums are to be. obtained, from, 
the juice of tenderer and green parts: of 
plants, let fach parts be firft well bruifed ; 
and then pour on them as much boiling 
water, as will overflow them in the veftel 
containing them: let them infufe for twelve 
hours, er more, when the fluid muft be 
Strained off, through a coarfe linnen bagi ‘ 
and the bag, with the remaining mats, 
put in a fcrew-prefs ; and there drained of 
al that can be forced from it ; which muft — 
be 


_ balneo maria. 
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be added to the fluid, before obtained, by 
training. The whole, fo obtained, muft 
afterwards be evaporated, firft, in the com- 
mon way; toa thick confiftence ; and then 
to drynef, in balneo mariz. , 

Where gums are to be extracted, from 
the more compact and {olid parts of plants, 
as feeds or wood, let the feeds, if large; 
be grofsly pounded; and the wood be 
either brought to the ftate of rafpings or 
fhavings : and then let the matter be boiled — 
four or fix hours in a confiderable quantity 
of water, after which, - let the decoétion be 
filtered through flannel; and then evapo- 
rated to a thick confiftence, over a com- 
mon fire, and reduced at laft to drynefs in 


OBSERVATION. | ie aGl 
By fome one of the above tethods, the 
gums contained in any parts of vegetables 
may be extracted from them : but thofe per- 
fect gums, moft in ufe, which are the Arabic, 
and Senegal, are native; that is, exuding fpon- 
taneoufly from the trees, which afford them: A 
fimilar kind are yielded by the cherry, and fome 
other fruit trees in our own country: but not 
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in fuch quantities, as to anfwer any commer= 
cial end. | id 
The method of extracting gums, by com- 
preffure, is feldom practifed here, but on the 
poppies: and there the gum, which is ex- 
tracted, is not reduced to a dry body, but kept 
in a diffolved ftate, in the form of a fyrup; 
fugar being added to the folution for that end. 
The method of extraction, by coétion, is 
more frequently ufed, both in the formation 
of mucilages, for medicinal ufes, and in the 
preparation of pigments and tinctures, for the 
purpofes of painting and dying: particularly 
with refpect to the latter, from the feeds called 
the French berries, weld, and other fuch ve- 
getable fubftances, as yield their tinging matter 
to water. ; 
EXPERIMENT I]. 


Solution of gums in water. 


Powder the gums; and add. them gra- 
dually to a due proportion of water, which, 
for the readier » difpatch, fhould be of a 
boiling heat, ftirring the mixture well 
about, or fhaking the veffel which contains 
it, till the powder appear to be diffolved. . | 
_ In the more perfect gums, a tranfparent 
equal folution is obtained: but in others, 
as the Ammoniacum, a laéteous, or milky 
folution is the refult. In the ‘gum-traga- 

8 | canth, 
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canth, only a yet more imperfect folution is 
effected: for the gum does not, as in 
others, become one homogeneous fubftance ; 
but enlarges its. volume by imbibing, as 
it were, the water, and forming with it a 
kind of gelatinous body. 

The folution of all thefe kinds of gums 
is practifed. on many occafions, either for — 
medicinal, or other purpofes : particularly 
thofe of the perfect kind, in the inftances 
of the Arabic and Senegal, not only for 
emulfions in medicines, but for callicoe 
printing, paintingy and many other ufes. 


ExPERIMENT III. 
Solution of gums in fubftantial oils; exem- 
plified in gum Arabic. | 


Take linfeed-oil; and, having heated it 
in a proper veffel till it boil, add gum 
Arabic, powdered gradually; and ftir the 
mixture well together. The gum will dif 
folve perfectly in the oil ; producing no ap- 
parent change in it, except the rendering it 
of a thicker confiftence, 


OssEeR- 
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| OBSERVATION, _ 
This folubility of gums in fubftantial oils, 
as well a8 water, appears extraordinary: but it 
evinces the affinity of nature betwixt them, 
and refins: which feem, in fac, to differ in 
nothing but the commenftruating with, or re- 
jecting fpirit of wine or water; and the being 
conftituted-of a different proportion of oil and 
earth ; as theit decompofition thews. 
This folution is only praétifed in the pre+ 
paration of fome varnifhes; and _ that, oh 
rarely ; the refins generally being ufed infteac 
of it on fuch occafions, © 


EXPERIMENT IV. 9009 


Decompofition of gums by heat, 


“Take gum Arabic; and, having put it 
into a retort, diftil in a fand-bath with a 
gradual heat. A lymph will rife at firft 

devoid of all {cent, colour, and flavour 5 
but, afterwards, of a brownifh colour, and 
acid tafte, accompanied with a reddith oil; 
and, as is aflerted by fome, a {mall propor, 
tion of volatile alkaline falt, The oil, in 
this, as in moft other decompounding di- 
ftillations of animal and vegetable fubftan- 
ces, will firft come over of a thinner; and, 
weg after- 
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afterwards of a thicker confiftence: the co- 
lour growing deeper, as the fpiffitude:in- 
creafes. In the retort, will be found a 
confiderable quantity of coaly matter; fuch 
as is afforded by other vegetable fub- 
ftances. val 
If gums be fubjected to a burning heat, 
with the accefs of air, they will flame for 
fome time: after which, the coal, remain- 
ing, will glow till only white afhes are left, 
‘The afhes, thus obtained; or from the coal 
produced in clofe veffels, by treating it~ in 
the fame manner; will be found, through 
the means of folution with water, to con- | 
tain fome proportion of lixiviate falt. 

OBSERVATION. 


This experiment fhews the difference be- 
twixt gums, and refins, to lie in the propor- 
tion, and the diverfity of nature, of the oils 
they contain. The gums containing much 
fefs than the refins ; and that, which they do 
contain, not being of an ethereal nature, till 
rendered fo by heat: for gums will not burn 
of themfelves, when accended; as refins; but 
require exterior heat to exalt their oils to a 
combuftible ftate, From this circumftance in 
their conftituence, they are capable of producing 
fixiviate fale: which thofe part of vegetables, 
ie , that 


94 ExpERIMENTS AND OBSERVATIONS 
that abound in effential oils, as refins, are 
not; and their folubility in water, feems owing 
to the fame reafon: as fuch folubility moft pro- 
bably depends, in all cafes, on the relative 
proportion of earth, acid, and phlogifton: the — 
more combuftible kinds of bodies refufing to 
combine with the water; except the fub- 
ftances in which a large proportion of acid is 
fourid 3 as in vinous fpirits. vii lh 


SECTION V. 


Experiments and obfervations on the fulphureous 
parts of vegetables. reget 


EXPERIMENT I. 


Separation of fubftantial oils from the parts 
of vegetables by exprefion. 


BAKE the parts of vegetables. from. 

whence the oil is to be extracted ; — 
and, if they be farinous feeds, or fauch bo- 
dies as admit of pulveriYation, reduce them. | 
to powder, by grinding or pounding: but, 
if they be of a tougher, and more adhefive 
nature, bruife them, by pounding in a. 
glafs or wooden mortar, to a pafte-like 

con- 
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eonfiftence. After the matter is thus pre- 
pared, put it, inclofed in a canvas or coarfe 
linnen bag, firmly tied up, into a fcrew- 
prefs; warming the plates of the prefs by 
immerfing them in boiling water ; and let 
the oil be expreffed, out of the matter, by 
the utmoft force of the fcrew. me 


OBSERVATION. 

By this means, the oil may be obtained 
from thofe parts of plants that abound in it: 
which are principally the feeds or fruits. But 
where the quantity to be obtained, is the prin- 
cipal object of regard, the plates muft be made 
as hot, as they can bear to be, without burn- 
ing animal or vegetable fubftances; and the 
matter fhould be made hot, likewife, before it 
be put into the prefs. On the other hand, 
where the oil is apt to grow rancid in keeping, 
or, where it is neceffary that the flavour and 
{cent be preferved in the utmoft perfection, 
no heat fhould be ufed, either for the plates, 
or the fubject matter. There are, neverthe- 
lefs, fome kinds of {ubftances, as beans, and 
other pulfe, &c. that will not yield their oil 
till they are acted upon by 2 confiderable de- 
gree of heat; in which cafe, they fhould be 
parched in fome proper iron or copper veffel, 
ull they be near burning: and then they fhould 
be committed to the prefs, while yet hot: the 
plates being, likewife, ftrongly heated. ~ 

ire? 3 | Where 
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Where farinous feeds, or fiich bodies as ad+ 
mit of being powdered, are in queftion, it will 
increafe the produce of the oil, to moiften the” 
powder, and dry it again before it be put to 
the prefs, as this treatment opens the texture of 
the matter, fo that the oil finds a paflage mote 
eafily out of it. PU ee aad 
- In the cafe of many plants, fomewhat moré 
than the fimple fubftantial oil is brought out, by 
the expreflion, ina combined ftate with the oil ; 
as is particularly evident in the cafe of muftard- 
feed : of which, the oil,when not commizt with — 
any other fubftance, appears to have only the 
foft infipid flavour of other fat oils; but, on 
adding vinegar to it, the hot pungent peculiar 
tafte of the muftard-feed itfelf is immediately 
produced in it. This evinces, therefore, that, 
befides the fubftantial oil, another of the effen- 
tial kind, is obtained from the feed by the expref 
fion; but being combined moft probably by 
means of the volatile alkaline falt, abounding, 
as is {hewn in Experiment X. Sect. HI. in this 
feed, the pungency and acrid effect both of fuch | 
-effential oil, and the volatile falt, are con- 
trolled by the fubftantial oil, till vinegar being 
added, which neutralizes the volatile alkaline 
{alt, that was the medium of the combina- 
tion, the effential oil is feparated from the fub- 
ftantial ; and its pungency, with the peculiar 
flavour of the feed refiding in it, again revived, — 
Boerhaave has expreffed a great degree |of 
admiration, ‘* cur hoc in oleo preffo, non adeft 
“ acer odor, acutus fapor, qui tta excellet Wil 
Lae ty | ff 


a 
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*t illatitiis? cur acrimonia fpiritus rectoris qut 
* hofpitaturin oléo, bie fe non manifefat ?” but 
had he known that, the addition.of an acid 
would revive the acrid odour, pungent flavour, 
and acrimony of the /piritus rector (as he terms 
it) his wonder might have ceafed:; finding that 
the effential oil, in which thefe qualities refide, 
was exprefied,. together with a fubftantial oul, 
from the muftard-feed; and that the peculiar 
qualities were only fufpended by menftrual 
combination of the matter in which they ad- 
here, as.is found in many other inftances. 
This method of feparation of oils, is prac- 
tifed in our own country on linfeed, to obtain 
a cheap kind for painting; as this fubftance 
affords the greateft quantity of any vegetable 
matter hitherto known.: and alfo on rape-feed. 
Attempts have alfo been made here, to obtain 
an oil from beech maft, in fuch manner as 
might be advantageous for commercial pur 
pofes ; but the project mifcarried.. ‘The fame 
is alfo practifed on the kernels of walnuts, and 
feeds of poppies, to procure a tranfparent and 
colourlefs oil for painting ; and on both {weet 
and bitter almonds, for the purpofes of medi~ 
cine ; as likewife muftard-feed, as well with a 
medicinal, as efculent view. In feveral warmer 
countries, it is conftantly practifed on the fruit 
of the olive-tree, both in-a green and mature 
{tate ; and the oils thence obtained are the prin- 
cipal kinds ufed for,eating, burning, the for- 
mation of fope, medicinal applications exter- 
nally, and many other ufes. - 9 ~ 
Vor. I, H EXPE 
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EXPER IMENT I. 
Separation of oils from the parts of vegetables, 


by trituration with water. — 


Take the matter from whence the ee is 
to be feparated ; and, after the parts are 
firft grofly broken, reduce it to the con- 
fiftence of pafte, by pounding it ina glafs, 
marble, or wooden, mortar, with ‘the ad- 
dition of a fmall quantity of hot water. 
When the matter is reduced to a pafte-like | 
confiftence, again put to. it hot water, in 
a fomewhat larger proportion, and con- 
tinue to rub it with the peftle againft 
the fides and bottom of the mortar, 
_ that it may be as much divided, andcom- 
mixt with the matter, as_poffible. - Add 
then yet more water; and, having ftirred 
the mixture well about, pour it into‘a hair 
fieve, to feparate the fluid from the remain 
‘ing folid part: to which, being taken out | 
of the fieve, put frefh hot water ;. and: 
-sproceed):as\ before; tepeating the fame 
treatment fo long as the water appears ‘to 
be rendered milky. The fluid, thus ‘ob- 
tained, will be of an.opake whitenefs,, like 
| milk, 
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milk, the oil, expreffed out of the body by 
the trituration, being imperfectly combined 
with the water by fome weak medium of a 
faline nature. 

This kind of folution of oil in water is 
called emulfion : and it may be formed of 
the matter, from which the utmoft quantity 
of oil, that can be obtained by expreffion, 
is already feparated: for a remarkable 
proportion will be, neverthelefs, yet afforded 
by it, through this treatment. 


Te OBSERVATION. 

The caufe of the combination of the oil and 
water, in this operation, is not clearly evident: 
but it ‘may be reafonably concluded, ; to, be 
Swing to fome faline body, which is weakly 
combined with the oil ; but yet fo, that in dif- 
folving in the water, it unites the oil alfo with 
it. This faline-body, is moft probably the :fac- 
charine matter; which, by the great acefcence 
of emulfions, apparently abounds in them : but 
a operation, in this view, is probably aided by 

mée-proportion of vegetable acid 5. which we 
fee, in many other inftances, nature employs 
as a medium in combining oils and water, 
though it hasa contrary effect, when any com- 
mixture is madeof thefe bodies by means of art. 
_. This method of the feparation of the oil 
from, kernels of nucleous fruit, is practifed for 


abisei bp be: / -~ medi- 
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medicinal purpofes ; but ‘generally on almonds _ 
only; that are previoutly to be blanched; or, in 
other words, to have their fkins peeled off 5 

‘which is effected by dipping them in hot water. 


4 


EXPERIMENT III. 


Separation of vegetable fubftantial ssid fiome 
| the parts of vegetables, by coction. 
Take the parts of vegetables, from 
whence the oil is to be feparated ; and, | 
having prepared them, as is directed in 
Experiment I. put them into a proper 
pan with water ;-and boil them a -con=— 
fiderable time. When the fluid. is again 
grown cold, the greateft part of the :oil 
will fwim on the furface ; from whence it 
may be fkimmed off, and afterwards freed 
from \any> water, remaining with it, by | 
means of atritorium, or feparating funnel. 
The matter, out of which: the oil has 
heen preft, ;.as ‘in Experiment. I. ma , by 
this treatment, be made to afford an, “Sadie . 


tional sg JOOS 0s. nate : te 


OBSERVATION. 


_ The practice of colleCting oil from thel 
parts of vegetables by boiling, has hitherto’ 
been 
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been very little perfued: the method of ex- 
preflion being much lefs troublefome and te- 
dious ; and the oil obtained more clear and 
fluid. But, as the feparation of the oil, by 
coction, is found advantageous in the cafe of 
bones, it certainly might be rendered {0, with 
refpect to the vegetable fubftances on which ex- 
preffion has been already practifed : and which 
are now only employed as food for cattle or 
fwine: fince they would, even in this ftate, 
afford a much greater quantity of oil, than 
bones, and of a more valuable kind, with 
greatly lef boiling ; and, without the trouble- 
fome operation of breaking ; which is neceflary 
in the cafe of the bones. 


ExPERIMENT IV. 


Combination of vegetable fubftantial oils with lead; 
exemplified in the cafe of oil of oltves. 


Take lead, either in its metallic ftate, 
in which cafe it muft be previoufly gra- 
nulated,—or corroded by vinegar, in the 
form of cerufe,—or calcined, in the ftate 
of minium, or red lead ;~and, having put 
it into a proper veffel, add to it twice, or 
more, its weight of olive oil, Set it then 
on a brifk fire; and make the oil. boil: 
which will gradually combine with the 
lead ; diflolving the whole of it, if the — 

) H 3 mix~ 
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mixture be well ftirred together. with | a 
ftick. By which means, the compound | 
will form a thick femi-fluid mafs; that 
will grow hardifh when cold: but will 
be reduced again to the fame foft ftate 
by heat. : 


OBSERVATION 


This extraordinary menftrual attraction of 
fubftantial oils, with a metal, is peculiar to 
Jead : as there is not any other inftarce of ‘it; 
for, though rancid or burnt oils will corrode 
copper, yet no equal folution, of that metal, — 
can be made, in a large proportion with the oll, 
as in this cafe, This combination may, how- 
ever, be again deftroyed, either by heat; or 
by the addition of acids : which, attracting, — 
and combining with the lead, depart the oil. 
The acid, which moft effe@ually performs 
this, is ftrong. vinegar. 

This procefs has been hitherto extended 
only to fome purpofes refpecting painting : or 
to medicinal views, for the formation of a bafis, 
or principal fubftance, to plafters ; and in this 
application of it, the greateft care muft be | 
taken, that the matter do not burn in the 
operation ; which it is, otherwife, very apt to 
do; acquiring thence, not only a brown or | 
blackith colour, but a difagreeable burnt fmell. — 
To prevent this, the mixture fhould be ftirred 
inceflantly, while it is kept in the fire: and 

; ; water, 
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water fhould be copioufly put, along with the 
ingredients, into the veflel; and when the firft 

uantity is wafted by evaporation, its place 
fhould be fupplied by freth, till the operation 
be completed : by which means, the matter 
will prove white ; and be perfectly free from 
any burnt fmell. ‘Fhe frefh water fhould, 
however, be added before the firft quantity be 
exhaufted: or, if it be wholly exhaled, the 
veftel {hould be taken off the fire, and fuffered 
to-cool, before more be added to. the mixture : 
becaufe, the matter will then-be too hot to 
bear the accefs of water, without, hazard -of 
being blown out of the veflel by the impetus 
of the vapour. | 
ExpreRIMentT V. 
Combination of vegetable fubjantial oils with 
mineral fulpbur. 


Take any fubftantial vegetable oil ; and, 
having put it into an earthen veffel, which 
can bear a ftrong heat, fet it on the fire ; 
and, when the oil is -become of a boiling 
heat, add to it gradually flowers of fulphur ; 
ftirring the mixture well together each 
time, that one quantity may be diflolved 
before another be added. By thefe means, 
the oil may be made to diflolve about one 
third gf its weight of the fulphur; and 
. “A the 
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_the matter formed of the combined fub- 
ftances, being of a tranfparent brown: CO- 
Jour, and tenacioufly. thick confiftence ; : 
and is, from. its. confequential refemblance 
in appearance to vegetable balfams, called 
bal Ham of Julphur. ma 
OBSERVATION. 


This procefs is never practifed,’ but’ With 
regard to medicinal purpofes: and there the 
balfam is generally prepared with one fourth, 
or lefs, of the fulphur : becaufe, with a. 
greater proportion, it acquires too thick a_ 
confiftence to pour; which renders it: ‘income- - 
modious both to thofe who retail, and ufe it, 


_ ExPpERIMENT VI, 


Combination of vegetable fubftantial oils, with the 
fal faponarius.. | 


Take any quantity of the folution of the 
fal faponarius, or the capital Jye, which 
.ought to be of fuch fpecific gravity, as 
will fufpend a new laid egg, when put in- — 
ta it. To half of it, add fo much water, 
as may fo weaken it, that the egg will 
readily fall to the bottom: and then put — 
to it an equal weight of olive-oil; ftirring 
the mixture about, til the oil be dif; 

fufed — 
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fufed among the lye; and the fluid ap- 
pear white. Set the mixture over a fire 
to boil gently; and when this firft quan- 
tity is thoroughly united with the oil, add 
as much of the ftrong lye, as will amount 
to thrice the weight of the oil; and con-_ 
tinue the boiling, frequently ftirring the 
matter, till it become fo thick, that a 
drop will concrete, as foon as cold, into a 
firm confiftence. Oil, and the fal fapo- 
narius fo combined, form jfope: which 
may be made of oil of almonds; or any 
other of thofe fubftantial oils, which do 
not exhale in part, and concrete into a 
tenacious body, on being expofed to the 
air or heat, as thofe of linfeed or walnuts. 


OBSERVATION. 


Oils, fo combined with the fal faponarius, 
are, in that ftate, combinable alfo with water: 
but not with the effect of tranfparency ; and, 
therefore, not according to the moft perfect 
effet of miomantiviation. In fpirit of wine, 
however, the compound, or fope, is more 
perfectly foluble ; efpecially if a fmall propor- 
tion of lixiviate falt be added. 

This combination of oil, and the fal fapo- 
narius, may be again deftroyed by the addi- 

tion 
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tion of acid of any kind: which, combining 
with the alkaline falt, departs the oil: but not 
intirely in its original ftate. For, contrary to 
its former nature, it continues‘to be foluble in 
fpirit of wine: and is found, likewife, to burn 
more vigoroufly, and produce fewer afhes. If 
fope be decompounded by heat in clofe veffels, 
the oil rifes, being rendered ethereal; and is at 
firft of a thinner, and afterwards of more tena- 
cious confiftence: the thinner oil being of a 
reddifh colour, but that which comes after- 
wards growing blacker, as it grows thicker. 
This procefs, either in this or a’ parallel 
manner, is practifed, in moft civilized countries, — 
for making fope,; which, thus prepared from 
oil of olives, is very hard and white, and of the | 
moft valuable kind; but there are various me- 
thods perfued for the making other forts: parti- 
cularly one kind, in moft common ufe here, call- 
ed foft fope: in which a confiderable portion 
of water is left ; and a marble-like or variegated 
appearance of colours, is produced, by the ufe 
of certain proportions of fome impure kinds of 
ixiviate falt, called pot-athes, before treated of, 
page 279, Vol. I. | 


 EXxpeg- — 
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ExperiMenT VII. 
Combination of the fubftantial oils of vegetables 
with mineral acids; exemplified in the in- 
frances of oil of olives, and the vitriolic 

acid. - 7 
Take oil of olives, and put it into a glafs 
mortar made hot; and having placed -it 
under a chiminey that may take of the 
fumes, add to it an equal weight with itfelf 
of ftrong oil of vitriol. A rapid commen- 
ftrual action will be immediately exerted by 
- the two bodies on each other; manifefting 
itfelf by a great ebullition and confider- 
able heat, attended with the emiffion of 
a very great cloud of black thick fumes, 
fmelling like oil and fulphur burnt, Stir 
the mixture with a ftick till the effervef- 
cence ceafe: and the two bodies will be 
found united in a blackifh red balfam-like 

fubftance of a thick confiftence. 


OBSERVATION. 


The effects of combination betwixt acids, 
and fubftantial oils, are for the moft part fimi- 
lar to thofe of this experiment: but there is 
found, neverthelefs, fome variation both from 

I the 
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the kinds of acids and oils that are ufed; and 
alfo from the quantity and manner of mixture. 
For the heat, which will be generated in pro- 
portion to the quantity of the bodies mixt, 
and the quicknefs in which the mixture is 
made, reciprocates with the menftrual action ; 
and they caufe a mutual augmentation of’ each © 
other: fo that on the admixture of a certain 
portion of each, under due circumftances, an 
explofive degree of heat may be produced, and 
where inferior degrees are excited, the appear- 
ance of the combined matter will vary from 
the effects of the ftronger or flighter heat, as 
we {hall have occafion to fee more inrinp wie’ 
below. 

There is a great After nee as was remarked 
in the general obfervations betwixt fubftantial 
oils of different vegetables, with refpect to their 
commenftruation with acids: for fuch as fuffer 
a decompofition by being expofed to the air, as — 
the oil of walnuts, poppies, and linfeed, ap- 
proaching nearer to the nature of Share oils, 
commenftruate much ftronger with acids than 
the other kinds, fuch as thofe of olives and al- 
monds: and the firft are therefore rendered 
more black and thick than the latter, if the 
quantities fubjected to the admixture be equal, 
and the other circumftances the fame: or a lefs ' 
proportion will produce an explofive heat. | 

» The nitrous acid being combined with oil of 
olives, combines with it.a peculiar form: ap- 
pearing of an opake whitenefs, and of the cone 
fiftence of pomatum or beaten lard, ‘ 

-Sub- 
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Subftantial oils are decompounded by this 
combination with acids, in fuch a manner, that 
it can never be again feparated from them in 
their original ftate: and indeed the heat at- 
tendant on the commenftruation conduces to 
decompound it. The only further decompo- 
fition the compound fubftance, produced by 
this combination, is capable of fuffering with- 
out combutftion, is, by means of exterior heat: 
through which it is refolved into an acid lymph, 
with the fmell of a fulphureous gas; and an 
ethereal oil: which at firft rifes of a thin, and 
afterwards of a very thick confiftence, and black 
colour: and, if the fire be continued after the 
oil ceafe to rife, fome fulphur, the fame with 
the mineral kind, will fublime. When the com= 
mixture of the oil and acid is made, under fuch 
circumftances, that a much higher degree of 
heat is generated, the combination is made 
more perfectly than in this experiment; and 
douwbtlefs a much greater proportion of fulphur 
is produced; but the explofion, that is necef- 
farily confequential to this, diffipates the mat- 
ter in fuch manner, that it cannot become the 
fubject of further examination. The fame may, 
however, be in fome degree effected by adding 
frefh quantities of oil of vitriol, fucceflively to 
the oil brought over: which each time will 
produce nearly the fame appearances. | 
This procefs is not applied to any commer- 
cal purpofe: the only produce applicable to any 
ufe (as far asis hitherto known) being the ful- 
phur: which the low price and {mall quan- 
ows} ; ; tity 


: 
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tity to be thus obtained, put out of nso 
asa profitable fruit of the procefs, 


EXPERIMENT Vil. . 
Partial decompofition, or other changes. of the 
more exalted vegetable Jfubftantial otls, by 
various means. 

Article I. Take oil extracted from Linfeed : 
walnuts, or poppies, and {preading it thin 
on any folid body, a part of it will exhale; 
leaving the remainder in an infpiffated glu- 
tinous ftate, after which it will aflume a 
concreted form, being tranfparent and hard 
as a gummous fubftance. This decompo- 
fition is {aid to be promoted by the addition 
of fugar of lead, or white vitriol; and is 
really fo, in a great degree, by the addition 
_of fpirit of turpentine, or others of the moft — 
volatile effential oils; or by long coction 
with the addition of litharge, minium, or 
the refins which are aps. of dating 
in the oils. ii 

II. Take the fame kind of Sai sha keep. 
ing it for a long time in any veflel fr ec from 
duft and air, it will grow more colourlefs ; 
and of a thicker and more unctuous confift- 
ence : and will then fooner faffer. the de- 

com- 
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compofition remarked in the preceding ar- 
ticle. 
- Wil. Or put the oil into a broad vefiel, 
containing water; in fuch proportion that 
the body of oil floating on the water, may 
be about an inch in thicknefs; and fet it 
where the fun, air, and rain, may have free 
accefs to it: continue it in this ftate, for 
about three months in fummer, but double 
the time in any other part of the year, 
frequently ftirring it with a wooden f{patula ; 
and a decompofition will be brought about 
of the oil: one part finking to the bottom 
in a concreted grumous ftate; and the other 
part growing perfectly colourlefs and tran- 
fparent : but extremely thick and unctuous. 
IV. Take of the above oil, and commix- 
ing it, by. grinding, with the precipitated 
earth of alum, left. a little fubacid with fome 
of the undeecompounded alum, but in other 
refpects prepared, by decompofition of alum, 
according to Experiment XXI. Seét. IIL. 
Part Il. Vol. I: or inftead of the alum ufe the 
pigments called lake, Pruffian blue, brown 
pink, orany, other prepared with the earth 


Rit 
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of alum in this ftate ; and put the mixture » 
into a bladder, or fpread it as in paint+ 
ing; and a decompofition of. the oil, dif- 
ferent from that of article the firft, will be 
made. For one part of it will combine 
with the earth of alum, or of the pigment, 
and form a tenacious pafty, and very ad+_ 
hefive, fubftance: and the other a fluid 
unctuous matter, like the oils of olives or 
almonds in their thineft ftate; though nei=_ 
ther tending to exhale, like that fubftance, — 
which feparates itfelf in article 1ft; but 
remaining a long ‘time in thei fluid or 
-moift ftate, till diffipated by gradual putre- 
faction. | SIL “Tt 
| OBSERVATION. cue 
It is on the principle of the firft of thefe de- 
compofitions, that oils of this nature are ap- 
plied in painting, as the vehicle, and cement 
of the colouring pigments: which being tem+ 
pered with them, are thereby rendered of a pro-~ 
per confiftence, for being {pread by the brufh 
or pencil: and, in confequence of the fepara- 
tion, afterwards, of the more volatile part, leav~_ 
ing the other folid and tenacioufly hard, the pig» 
ment is cemented or bound down tothe ground — 
on which it is laid.  Jooke he 
‘When the oil is prepared, by coétion, in 
order to augment its tendency to this decompo= 
2 fition, 
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fition, either with or without the additions 
mentioned in the experiment, it is called by 
painters dryzng oil: and, being mixt with the 
crude oils, will alfo impart to them this quality 
‘in fome degree; for which end it is conftantly 
prepared, and ufed together with fpirit of tur- 
pentine, But where the brown tinge of the dry- 
ing oil, which is an inevitable confequence of 
the preparation by boiling, is injurious to the 
intended effect of the colouring, oil rendered. 
more prone to this decompofition through age, 
mixt with oil of turpentine, and frequently with 
the fugar of lead and white vitriol, is employ- 
ed, in{tead of that attempered with drying oil. 

_ When oils are changed, as according to Arti- 
cle the 2d, with keeping, {0 as to be very fenfibly 
more unctuous and thick, than they were origi- 
nally, they are faid to be grows fat: and the oil of 
turpentine, fugar of lead, white vitriol, ground 
giafs, or any bodies ufed in the intention of pro- 
moting this decompofition, are called dryers. 

The oil changed, by expofing it to the fun 
and air, as above directed in Article 3d, is call- 
ed fat o/, and being afterwards rendered fluid 
by gentle heat, and filtered through flannel, 
is ufed for gilding, and feveral other purpofes, 
with great advantage. | ) 

The change produced in oil, by the mixture 
of pigments, formed of earth of alum in a 
fubacid ftate, is of a very different nature: for 
inftead of caufing that, by which the oil is. 
feparated into two fubftances, of which the 
one proves volatile, and exhales, and the 

Vor. I, I other 
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other fixt and confolidated, it divides them 
into two bodies of a contrary tendency : the fluid 
part being extremely reluctant to avolation, | 
and the folid parts to growing hard. ‘This is 
called the fattening of the paint, or mixture of 
fuch oil and pigment; and is a very material 
fault: as, when found in a more confiderable 
‘degree, it renders the paint wholly. unfit for 
ufe; and incommodious when even in the leafs, 
But though this change be in the oil, yet the 
‘caufe of it, and confequently the pravity, | lies 


' - wholly in the pigment; for though fome oils 


are extremely flow in drying; or, indeed, will 
not dry at all; yet the fattening is always oc- 
cafioned by the qualities of the pigment which 
caufes this kind of coagulation of the oil. For 
when oils are neither found to dry of them= 
felves, nor with the addition of any pigments, 
or dryers, it may always be juftly imputed to 
being commixt through accident, or adultera= 
tion, with fome portion of the oils; fuch as the 
olive or almond, that will not dry: which ac-. 
cident, indeed, may eafily happen, with refpect 
to the linfeed oil; as the feeds of other vege- 
tables affording the fame kind of oil, that will 
not dry, may eafily be collected with the lin- 
feed, and blend {uch oil with the other in the 
expreffion. 4 nes Fe 
Og 
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ExPERIMENT IX. 
Decompofition of fubftantial oils of vegetables, by 
heat, on the principle of incalefcence; exem- 
plified in the cafe of oil of chives. 

Take the moft light fpongy bricks, that 
can be found, and having heated them red 
hot, powder them grofly as quickly as pof- 
fible. Put this powder, while hot, with half 
its weight of olive oil into a coated retort ; 
and having placed it in an open furnace, lute 
on a large receiver. Diftil then with a gra- 
dual fire: and a limpid oil will rife, which 
will afterwards be fucceeded by one.more 
thick and brown, which combining with 
the other, will neverthelefs be rendered fluid, 
by means of that. An acid lymph will alfo 
come over, in a confiderable proportion. In 
the retort will remain the bricks; and bet- 
ter than half the weight of the oil, convert- 
ed partly to coal, and partly to a pitchy oil, 
that combining with the fubftance of the 
brick, cannot be raifed without the greateft 
force of heat.---Or diftil a {mall quantity of 
the oil per fe in a deep retort, and the fame 
fubftances will rife, leaving fome proportion 

of 
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of coal. The oil fo obtained, was formerly 
called cleum philofophorum : and will be thin,” 
light, and of a peculiar difagreeable fmelh: 
which imparts itfelf to whatever it touches, 
in fuch a manner, as not to be taken oa 
tinder a great length of time. re oan . 


Raa enieie ob vlog! dele 

The intention of adding the bricks, is only 
to prevent the overflowing of the oil, into the 
neck of the retort and the receiver; which is 
the unavoidable confequence of an attempt to” 
diftil fubftantial oil, where fome fuch method 
is not ufed, but the oil is fuffered to remain in 
a fluid ftate: in which cafe, after it is infpiflat- 
ed, by the exhalation of fome part, an excels 
fively creat frothy intumefcence is: produced, 
Thete is confequently a neceffity, for employs 
ing fome fuch intermedium: and bricks ufed 
in this way are the moft commodious; as they 
abforb the oil, fo as to prevent its fwelling with 
the heat; and when thus prepared, by being pre+ 
vioufly heated red hot, to drive out any hetero+ 
geneous volatile matter, they may have contract. 
éd, make no other change in the oil ; nor add 
any thing to Its proper produce. 

This experiment fhews, that fabjtantial oils 
ef vegetables are compounded, befides their 
| proper oleaginous parts, of water, acid, and 

earth ; of which the two firft are in large pr 
portions: and that their fixity is owing to facts 
: : . “ecu 
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acid; as they become volatile, when deprived 
of it, : 

This proces was. formerly practifed for me- 
dicinal purpofes; in which cafe, inftead of pow- 
dering the bricks, they were heated red hot: ~ 
and then foaked in the oil: no greater quantity 
being put with them into the retort, than they 
could imbibe: which method renders the oil, 
if diftilled only with the ftrongeft heat of a 
fand bath, thin, limpid, almoft colourlefs, and 
alfo much lefs fetid; but diminithes greatly the 
quantity. The oil is called modernly oleum /a- 
teritium, or oil of bricks; and is applied to the 
deftroying and preventing the breedingof bugs, 
by rubbing it very flightly into the crevices or 
joints of the wood-work of beds, or other fur- 
niture where they. may take harbour: and itis 
found effeGtual for this purpofe: but the ex- 
tremely ftrong and durable foetor, makes the ufe 
of it very incopmoding. It: may be the moft 
‘cheaply and eafily prepared for this purpofe, by 
the manner directed in this experiment : foul- 
nefs of colour being a matter of indifference in 
that view ; and the {trength of the fcetor increaf- 
ing its efficacy ‘with regard to this‘intention. 


| ExreRIMENT. X, Law 
Decompofition of the fubftantial oils of vegetables — 
by heat, on the principle of combuftion. 
Take’ any fabttantial oil; ‘and, having 
put it in a proper‘veffel, fit to it a wick of 
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cotton or paper, as is practifed for lamps, 
Light it by fetting fire to the wick, and the — 
oil will both fmoak and flame; being partly 
converted into fumes, that are formed of fuch 
portion of the oil, as 1s rendered ethereal by 
the heat, but not decompounded further by — 
combuiftion ; and partly into thofe bodies 
that aré produced, as in all other fulphure- 
ous fubftances, by the combuftive action; 
when in a burning ftate. 


OBSERVATION. | 

The fubftantial oils of vegetables, differ isu 
little in their decompofition from thofe of ani- 
mals: and afford, like them, a peculiar kind 
of foot : which being © colleéted, is called — 
lamp-black; and ufed in painting : but’ the — 
oils of vegetables do not, however, produce 
fo large a quantity of this foot, as thofe of 
animals ; and, therefore, are feldom ue in 
the nyariiFa@une of it, | 


Ripon nei XY. ee | 

Produéiion of ethereal ot! from the ligneous arts 
of vegetables, by decompofition through heat, on 

the principle of incale efcence ; exemplified in the 

cafe of the wood of guaicum. | 
Take the rafpings, or fhavings of ae 

cum wocd; and, having put them into a r 

oe coated 
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coated retort, place it in an open furnace; 
and lute on a large receiver; of which the 
fide is perforated with a fmall hole. Diftil 
with a gradual heat, augmented to the 
greateft degree: and there will rife, firft an 
acid lymph ; and,when the heat is increafed, 
a large quantity of ethereal oil; at. firft of 
a reddith colour, and fo light as to remain 
on the furface of the lymph ; but afterwards 
black and thick; and fo heavy, as to fink to 
the bottom of the receiver. The fhavings 
will be found to retain their form in the 
retort: but to be converted to a_ perfect 
coal; that will burn without flame: and 
which, being incinerated, will be found to 
have produced afhes beige devoid of lixi- 
viate falt. 

The oil may be feparated from the lymph, 
by means of a proper feparating funnel, or 
tritorium ; and will be found to have the 
qualities of other ethereal oils: and, by re- 
peated diftillations, may be rendered more 
thin and volatile. 


OBSERVATION. 


This diftillation muft be mana ged with great 
care, with refpect to the apne of the ace’ 
: I 4 oether- 
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otherwife, notwithftanding the. hole in.the re-,_ 
ceiver, the air that is generated in an exceflive 
great quantity, will force the lute of the junc- _ 
ture; or burft the receiver. The heat muft, — 
therefore, be very gradually increafed; though - 
at length raifed to the higheft point: the black 
pitchy oil, which comes laft over, requiring the 
— ftrongeft fire to raife it, Re iota a 
In the fame manner, other denfe'eompact 
woods, brought from the. fouthern climates, — 
may be treated, with the fame effe@: as-alfo 
other kinds of ligneous matter, but with a 
various refult; with refpec ‘to the proportion- 
able quantities of oil, lymph, and coal-afforded: 
and fuch as yield much Jefs oil; will be found. 
to produce lixiviate falts on the incineration of — 
the coal, But in thofe which produce lixiviate 
falts, only a {mall proportion of the’ 'thin fluid 
oil afforded by the guaicum, and» othér woods 
of the fame nature, will be Obtained, ewniestill 
This procefs is rarely applied to any practise 
cal purpofe; the oil fo obtained being at pres 
{ent but dittle ufed, though formerly iit was in 
more efteem in medicine... «. d 
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Separation of effential cils from the parts of degen 
tables by expreffion, ‘Bo ot 
Take the outward rind, pared from the. 
peel of lemons, oranges, citrons, limes, ber- 
gamot ptar, or of any fruit of a fimilar 


~~ kind; — 
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kind; and, doubling a piece feveral times, 
comprefs it betwixt the finger and thumb ; 
holding it, at the fame time, againft a flat 
‘polifhed glafs, fixed perpendicularly over a 
glafg mortar, or China bafon. The effential’ 
oil, contained in {mall cifts in the. rind, 
will be forced’ out; and; flying againft the: 
furface of the glafs, will there, by repeated: 
ihfperfions, collect ; and form drops; which 
will fall into the veffel placed to catch them; 
and this operation mutt be continued ‘till a 
fufficient quantity of the oil be obtained. 
~ Or take frefh cloves. and nutmegs, and 
having grofsly powdered them, put them 
inclofed: ina piece of linnen into a fmall 
fcrew-prefs, ‘and force out the oil as in the 
cafe of fubftantial oil, and by this means 
ani oil of a middle nature ‘betwixt the fub- 
ftantial and ethereal oils, will be obtained, * 


OBSERVATION. 


~ ‘The tinds of the fruits above mentioned, and 
the fkins, with fome few more parts of, ‘or ap- 
pendages to, others, are the only vegetable fub- 
_ ftances, fromiwhich perfeét effential oils can be 
obtained by expreflion’: the other kind of oil to 
be procured, as in the preceding experiment, by 
expreflion, from the aromatic bodies, not being 

indued 
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indued either with the volatility, peculiar odour — 
of the plant, or other qualities, equally with the _ 
oils obtained from the fame fubjects by diftilla- 
tions; and yet have them in a degree not confift- 
ent with the nature of fubftantial oils. That kind 
of oil may, therefore, be confidered as a com- 
pound of fubftantial and effential oils, fo com- 
bined, that the one changes in a certain degree 
the nature of the other; and both together, 
thus united, form, as it were, a third genus. 
_ The firft operation is feldom practifed in this 
country; as the quantity of oil, to be obtained, — 
does not anfwer the trouble and expence: but a 
fimilar, though more effectual method, is ufed 
in fome of the more fouthern countries of Eu-. 
rope, on the rinds of lemon, and the berga- 
mot-pear, for obtaining the oils which are 
commonly fold under the name of the effence 
of lemons and bergamot; which are different 
obvioufly from what’ can be produced by 
diftillation. ee iy ih | 
ExPERIMENT XH 3s | 
Separation of effential oils, from thé parts of — 
vegetables, by diftillation, with a beat not 


exceeding that which will make a weak 
folution of falts, in water, boil. 


Take any parts. of vegetables; and, 
having bruifed or broken them, according 
as their texture may require, put. them 

| | aan fice) 
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into a fmall ftill; of which,. though they 
may be the leaves or tops of plants that 
are very light, they fhould not fill above 
one third; and, if they be dry leaves, 
not above one half: or fo, in propor- 
tion,with other more denfe and heavy mat- 
ter: for, otherwife, being preft againft the 
bottom, they will be burnt. . Add as much 
water to them as will cover them, if -the 
fill be full to the greateft height men-_ 
tioned ; or in proportion for denfer matter - 
and then, having luted on the head, and fixt 
a proper bottle or other veffel, to receive the 
Matter, at the end of the worm, make the. 
water boil brifkly. A milky fluid will. be 
raifed ; and the veffel receiving it, when 
filled, muft be replaced with another: and 
the operation continued, in. this. manner, 
fo long as the fluid appears to have a ttur- 
bid whitenefs: but as foon as it appears 
dimpid, the fire may be) fuffered to go 
out, when. only the feparation of the. oil 
is in queftion,. Care muft be always taken, 
however, not to draw off the water in the 
{till too low; for, in that cafe, the matter 

| would 
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would burn ; and the oil would acquire an | 
empyreumatic {mell, deftru€tive of the na- 
tural odour of the plant: which it ought. 
to bear. The milky fluid, brought over, is 
the effential oil of the plant; which, being — 
commixt with the water, by their condenf- 
ing together againft the fides of the worm, 
of ‘courfe caufes this appearance in it: but, 
not -being menftrually combined with the 
water, the oil, of courfe, on ftanding at reft, 
will quit it, by the mutual attraction which 
its own divided parts have on each other: 
and, either fubfiding to the bottom of ‘the 
veffel, or floating on the furface of the wa- _ 
ter, according to its greater or lefs fpecific — 
@ravity, will’-be collected’ together. »"Phe 
oil muft, when'thus collected, be feparated 
from the water, by meats of a proper trit 
torium ; and kept in bottles? or phials: eX- 
pane well ftopt. | eosuitlywo hid | 

“In default of a worm fill, any other 4 
ie of alembic may be ufed; even a’tee 
tort in a {and heat’? ‘but that method % 
not ‘commodious, whére the matter affords: 3 
ig a fmall quantity of oil; and-requires' 
“ ie long : 
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long continued heat to bring it over : the 
limitation of the quantity of water finifhing 
the operation before the whole of the oil 


be brought over. 
, » (OBSERVATION. 
This operation is applied to many practical 
-purpofes, for the obtaining effential oils, to be 
ufed as medicines, perfumes, and in many 
other ways. , 
The principal fubjects of it are, either intire 
herbaceous plants, or the leaves and green 
fhoots, commonly called the tops, of ligneous 
plants. When thefe are of the annual kinds, 
they fhould be gathered at the feafon when the 
plant is in its full vigour, or juft beginning to 
decline, at the extremities: and when ever- 
greens in winter: for, at thofe feafons, they 
will be found to afford moft oil. Being ga- 
thered, they fhould be dried in the air, but in 
a fhaded place ; and, in order to the. rendering 
them {till more ready to give out their effential 
oil, by diftillation, it is directed, by feveral 
authors of great name, that they fhould be di- 
gefted for three weeks, with a heat of 90 
degrees, in as much water as will over- 
flow them: to which, either fea falt, or oil 
of vitriol, fhould be added, in the proportion 
of half an ounce of the fea falt, or one dram of 
the oil of vitriol, to a pound of the water. 
Ageratum, calamint, and fome few particular 
kinds, require, neverthelefs, to be committed 
to the flill as foon as gathered: otherwife, the 
| oik 
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oil will not poffefs the peculiar {cent of thé 
plant in its full ftrength: and though this mes _ 
thod of digeftion has been recommended by 
Boyle, Homberg, Hoffman, and others; yet 


it is rarely perfued in practice ; unlefs where 
the oil is of great value, and the matter ex- 
tremely reluctant to yield it : as the trouble and 
expence of the digeftion is not countervailed 
by the additional proportion of oil obtained. 


It therefore fuffices, in general, to put the © 


matter into the ftill, with the falt, or oil of 
vitriol; and macerate it for fixteen or twenty 


four hours; the due proportion of water being 


added, and kept of a moderate heat: and then _ i 


to let the diftillation be performed: but more 
frequently, where the matter is of no great value, 
this previous digeftion is omitted, as alfo the 
addition of the falt, or oil of vitriol. It may 
be well queftioned, indeed, whether the fea 
falt added to the water ufed for the maceration 
or digeftion of the parts of vegetables, intended 


to be diftilled on the {core of their effential oil, 
be really efficacious, in any other way, than by 


preventing the fermentation, or putrefaction; 


otherwife incident to long digeftions of the 


~- 


matter; or by rendering the water fo reluct= — 


ant to boiling, that a greater degree of heat 
becoming neceflary to bring it to that ftate) 


a greater attenuation of the oils, and: refi — 


nous parts of the matter, and, confequently, 
a more perfect feparation of the oils from the 
fibrous parts, are made. For it neither a 


pears that the folution of fea falt-aétson the — 


oils 


! 
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oils as a menftruum, and makes a feparation of 
them, on that principle; nor that it loofens the 
texture of the folid matter to give paflage to 
them; but, on the contrary, hardens, and con- 
{tringes it. For herbaceous plants therefore, 
which have an aqueous fap, and are of tender 
texture, diftillation in water, fimply, is the 
moft expedient; and ‘for the leaves and tops 
of ever-green plants that abound more in refi- 
nous matter, as alfo for woods, barks, and 
other parts of folid and compact texture, di- 
geftion, with the addition of the falt or acid, 
may be difcretionally ufed. ‘This is alfo expe- 
dient, in the cafe of flowers, fuch as thofe 
of lavender, orange, rofe, &c. which are 
faid, on the authority of accurate experiments, 
to atford one third more oil, on being digefted 
fifteen days in water acidulated with a little oil of 
vitriol, than if diftilled at firft. It will, however, 
be found an advantage, in all cafes, to ufe the 
water, already brought over, or even that re- 
maining in the ftill, after the operation is fi- 
nifhed, inftead of freth, (if care be taken, 
that it neither be fermented nor putrefied) : 
for the water always retains fome proportion 
of oil, combined with it, in the form of {pirit ; 
with which it being faturate after one diftilla- 
tion, lefs of that of the next will, of courfe, 
be taken up. | 

Effential oils vary in many particulars : and 
no regular principle, of fuch variation, is to 
be affigned, either from the nature of the 
Kinds, or parts of the plants which afford 

them ; 


Pe 


@ 


regard to two properties ; whic 
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them ; for that of the wood of the faflafras, is 
one of the heavieft hitherto known ; and that 
of the wood of the fir-tree, one of the lighteft : 


that of the flowers of the rofe-tree concretes 


immediately, in the common coldnefs of the 
atmofphere, into an unctuous folid mafs ; and 
that of thofe of lavender, or rofemary, remain — 
perfect fluids: thofe of the feeds of caraway, 
cummin, anife, and others, concrete alfo into 
unctuous, or fometimes hard “folid, magfles ; 
while that of cloves preferves a moderately thin 
confiftence: The fame diverfification holds 
good, likewife, with refpeét to colour, acri-— 
mony, and other qualities, which feem to 
have no relation to the other obvious charac- 
ters of plants. But, with relation to each 
other, there is a greater correfpondence with 

" are, their vo- 
Jatility and gravity: for, it may be taken asa 
principle, founded on experimental examina- 


tion, that thofe are moft volatile, which haye 


the leaft fpecific gravity: though it is by no 
means a general law of nature, with refpect to 
the fpecies of other generical bodies. It will 
be found equally trae, likewife, that the canfti¢ 
acrimony, in effential oils, will bear a propory _ 
tion to the vividnefs and ftrength of siiaad 
odour. | 
Mott States oils, if long kept, even shevipl | 
the efcape of the more volatile parts be pre- 
vented, are apt to grow thick; and tend to 
the confiftence of balfams: and ‘fore of them 
concrete into mafles of a folid brittle nature, 
2 - “hike 
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like that of camphor before it has undergone a 
fublirhation. Boerhaave aflerts oh the autho» 
tity, as he fays, of perfons of undoubted crée> _ 
dit, that the oil diftilled from the cinnamon; 
while it is frefli, in the ifland of Ceylon, if kept 
fecurely ftopt for a long time, will be, as to 
the greateft part of it, converted into a falt, 
with the true mark of fpecification, folubility in 
water: and Dr. Slare, likewife, affirms, that he | 
was pofleffed of fuch oil; of which, in the 
{pace of twenty years, half had affumed the 
fame faline form. I cannot doubt but that 
there is fome ground for this notion ; and that 
the oil of cinnamon may depofit {ome camphor- 
like concretions; as has been frequently affirmed 
of it; which concretions may, like the true 
camphor, have, in their native ftate, greatly the 
appearance of faline chryftals. But with regard 
to their perfect folubility in water, I greatly 
fufpect fome miftake: though it is poffible a 
fubftance may be thus produced fimilar to the 
flowers of Benjamin; which are capable of being 
diffolved in boiling water, though not of retain- 
ing that ftate when cold : and if, therefore, the 
concreted cinnamon were tried with boiling, it 
might eafily give occafion for the belief of the 
perfect folubility in that menftruum. But the 
confideration of this matter is of too peculiar a 
nature to dwell upon here: though, I theught 
this fact too curious, if true, to pafs over it with- 
out notice. The colours of effential oils vary, as 
their other qualities, without any affignable 
gaufe : fome are white, or inclining to yellow : 
~~ Vor. IL. K the 
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the greateft part are brown, either, of a ftronger : 
_ or more diluted hue, inclining fome to yellow 


and fome to red; and a very few blue ; as 
in the inftances Ny yarrow and camomile. ; 
-Effential.oils are applied to various purpofes, 
it importantly :. firft to. medicinal intenti- 
ons; and next to painting and.the formation 
of varnifhes :and in a lefs material manner, to 
the preparation of perfumes; and to other. ufes, 
In the medicinal internal ufe, when they are not 
combined with vinous fpirit, as we fhall fee be- 
low, they are commixt with refined fugar, by 
pounding the fugar firft to an impalpable pow- 
der, and then adding to it,, the effential oil, in 
the proportion of a dram, or lefs, to an ounce 
of the fugar; commixing them in the moft 
intimate manner, by dropping the oil gradu- 
ally into the fugar, and grinding them, in the 
mean time, well together... Such compound 
of the effential oil, aad fugar, is called an clao- 
faccharum : and may be more: elegantly, sand 
expeditioufly prepared, by adding a. fmalk 


proportion of the white of an egg, duting the 


commixture of the oil.and fugars but the. 
eleofaccharum is rendered, . by this means, lefs 


proper for keeping a long time. doing 
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ExPeRIMENT XIV. 


Separation of the effential oils of iprenabia 
by di ifisllation, per defcenfum 7 2 


Having ground or pounded the matter, 
from whence the oil is to be extracted, in 
a glafs or marble mortar, till it be reduced 
to the ftate of a pulp, patte, or powder, 
according to its original texture.or confift= 
ence; fpread it about half an inch thiek 
on a fine cloth, which fhould be new,3 
leaving, - neverthelefs, a margin to the cloth 
hot covered with the matter of about two 
inches depth; and if the matter be hard 
and refifting preffure, moiften it, by hold= 
ing the linnen over the fteam, of. boiling 
water, till it be foft and yielding. Put the 
cloth, with the matter laid upon it, over 
the open neck of a very large. glafs re- 
ceiver: and, drawing down the margin 
of the cloth, tie it round the neck with 
{mall pack-thread. Ths cloth. however 
fhould not be drawn fo tight, but that it 
may, on being preifed, be forced a little way 
within the receiver, Place this receiver in 
ae K 2 any 
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any larger veflel of wood or earthen ware, 
containing as much cold water as will fill it 
-to the neck of the receiver : and, in order 
that its being empty may not, as it other- 
wile would, prevent the receiver from fink- 
‘Gng, by its being too boyant, a piece of lead 
of due weight muft be fixed to it. A cover 
‘of iron or copper, in the form of a fhallow 
flat pan, muft then be put over the mouth 
of the veffel, with the bottom downwards ; 
fo as to comprefs the cloth and matter 
contained in it within the neck of the 
receiver ; and the cavity of the pan muft 
then be filled with hot afhes; and burn- 
ing pieces of charcoal muft be laid on 
them. By the heat thus produced, and 
tranfmitted through the bottom of the pan, 
‘the matter contained in the cloth will be 
fo acted tipon, that the effential oil will be 
‘rarefied into fumes; which, having no 


other paflage, will eee through the 


‘cloth into the receiver; and there, being 


condenfed againft the fides of it, rendered — 


more powerfully refrigerating, by their con- 


bey ote ite water in the other vellels, : 


rt 


~ will 


~~ 
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will form drops that will flow to the: 
bottom. The heat muft be thus continued, 
in a gentle degree, till the fumes ceafe to 
be emitted: great care being taken, it 
do not rife to the degree, that will burn 
vegetable fubftances ; which would render 
the oil black; and deprave its fcent. 
The pan and cloth being afterwards taken 
off from the receiver, there will be found 
in it lymph; and the effential oil of the 
matter fubjected to the operation. 

OBSERVATION. | 

This method is rarely employed but for ex: 
periment ; and then in general only in default 
of the apparatus proper for that of the pre- 
ceding experiment: it may, however, be, in 
fuch cafe, expediently enough practifed on 
cloves, or nutmegs ; and moft kinds of feeds 
affording eflential oil in a copious manner: 


as alfo on the peel of oranges, lemons, citron, 
or the bergamot-pear. | 


EXPERIMENT XV. 
Extraction of effential oils from the parts of 
vegetables by digeftion in Spirit of wine. 

Take the matter, from whence the effen- 
tial oil is to be extracted, and reduce it to 
the ftate of powder, by pounding, if it ad- 

K 3 mig 
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mit of that treatment; or by rafping, if it 
be of a ligneous texture ;*or, otherwife, if — 
of: a fofter confiftence, bruife it till it be= 
come of a) pulp, or patte. Put it them in- 
to.a mattrafsy!with vinous fpirit, of which 
the. proportion muft be adequate to that ‘of — 
the effential oil-yielded by the matter : but, 
in- all cafes, it fhould be fufficient to rife 
two or three fingers breadths above ‘fuck 
matter. Invert» then a fmaller -mattrafs; on 
a Florence flafk, into the neck of the firft; 
and place them in a fand-bath, of a gentle 
degree of heat ; and, when the fpirit, and 
veflels have received, alfo, fo much of this 
heat as the fand can communicate to them, 
lute the ‘two’ mattrafles together, by ‘co= 
vering the juncture with a piece of. bladder 
{meered with the white of an egg. > bet 
the matter then ftand in digeftion’ for fee 
veral days’; fometimes fhaking the veffels, 
with due caution not to throw off the up- . 
per mattrafs ; and the fpirit of wine, pene-_ 
trating the matter, will combine. with the 
eflential oil, “and will extra it: which, if 
the firft quantity fail to do entirely, a fe- 
cond may be added, AO Rae 
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PYaristo%. OBSERVATION. , 
_ By this means effential oils may be extracted. 
from many vegetables, that afford them: 
and they be eafily refeparated from the {pirit: 
of wine, by the addition°of water; which, 
combining with the; fpirit will depart the oils; 
and caufe them, confequently,. to be collected, . 
either on the furface of the fluid, or at the 
-bottom of the veffel, according to their greater’ 
or lefier {pecific gravity than’ the compound of: 
the fpirit of wine. and water... But all effential: 
oils are not to, be obtained by_this method, in 
the fame ftate as by diftillation: fome of the 
more grofs and ‘unctuous parts not readily com-= 
bining withthe fpirit, without the interme-) 
diation of a ftronger heat. Bae Py GP See 
This. operation, is frequently performed for 
the preparation of medicines + which are then 
called tinctures: and in'fome inftances elixirs 
But it is never ufed practically, for the obtain~ 
ing the effential oils in a fimple.ftate. 
wT 20} UCT WF | 
a EXPERIMENT XVI* OO 
Combination of efential oils with Jpirit —of, 
Oy Pinkyt of, yallignsne, bitacidmeg oar. 
oo'Pake the'effential oils of a’more exalted 
and ‘volatilé ‘kind, fuch as thof of laven- 
der, or rofemary; and, having put them, 
to.theovindus fpirit, freed «by “rectificas 
| K 4 tion, 
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tion, or other means, below taught, from 
phlegm or water, fhake them well together ; 
and they will perfectly combine: or, in the 
cafe of the groffer and more heavy oils, 
fuch as thofe of cloves, anife-feed, &c: di- 
{til them, together with the fpirit of wine, 
in any kind of alembic, with a gentle heat, 
and the greateft part of the oil will rife, 
together with the fpirit, perfectly united: 
leaving, neverthelefs, a {mall recrement of} 
an unctuous or refinous confiftence, that 
will not come over, without fuch heat as is. 
fufficient to decompound, ultimately, -ve~' 
getable fubftances, : tensa 
The fame effect will follow, if, inftead — 
of the oil already extracted, any vegetable, 
affording effential oil, be fubftituted. 
OBSERVATION. ~ ‘aye 
This procefs is frequently practifed for me~ 
dicinal purpofes, and the preparation of per- 
fuming fluids, But it is moft ufual to make 
the combination, by diftilling the fpirit of 
wine with the matter which may afford the 
éffential oil, without any previous’ feparation 
of fuch eil from the matter. The compounds, 
formed by this combination, are, in moft in- 
ftances, called, though improperly, dz/filled 
waters; and in other /pirzts. This combina- 
tien 
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tion may be deftroyed; and the effential oil 
and {pirit of wine refeparated by the addition, 
of water, which will depart the oil, and caufe 
jt to float, or fubfide, according to its greater 
or lefs {pecific gravity, than the other fluid. 


EXPERIMENT XVII. 
Combination of effential orls with fubjiantial o1ls, 


Take any proportion of effential and 
fubftantial oils; and mix them, by ftirring, 
or fhaking them. together :-and they will 
freely combine. 


OBSERVATION. ehirgt 

The combination of effentiat.and fubftantial 
oils, is feldom practifed, but in the cafe of oil 
of turpentine, with thofe ufed for painting: 
to which it is added (as was before obferved) 
to promote their drying...There is, indeed, 
one other occafion, where it is fraudulently 
dene: which is, in the cafe of the oil of 
cloves, or other effential oils of high price, 
which tend to an unctuous confiftence, But 
this may be difcovered, when not in a very 
minute degree, by evaporating two or three 
drops in a fpoon by a gentle heat ; when, if 
the effential oil be thus adulterated, an unc- 
fuous or greafy refiduum, very fenfibly dif- 
ferent from what would be left by any fuch 
oil alone, will be found: a gentle heat effect. 
ing a perfect decompofition of the compound 
fubftance formed by the combination of effen- 
tial 
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tial and fubftantial oil. ‘They may, likewife,’ : 


be refeparated by the addition of fpirit of wine, 
which, combining with the ‘effential oil, will 
depart the fubftantial. 


CAWk Ww 
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Combination of effential oils. with refins  exem-) 


plified in the-cafe of ail of mete and 


mafic, or Janderac, a: ahi os 


eee ee eo wb b eee & 


/ 


“Take oil ‘of turpentine ; ; ror having’ . 


put it in a phial, add to it mattic, “or | 


 fanderac, in any proportion: not exceeding 
one third of the weight ‘of the oil.” “Put 
the mixture into a phial, and. place it i in a. 


fand-bath, or -on,, brick made hot. int the: 
fire’; where it’ may receive a-heat fufficient’ 


to make it boil, : Continue it in this fate 
till the folid matter be diffolved 


viol <edid a eaoareian d yeitir: diel 


In like manner many other refine may’ be 2 


diffolved in oil of turpentine; and alfo in) oil 


of lavender, rofemary, and others of the more 


exalted effential oils. But neither do all refins | 


admit of being combined with ‘effential'cils, 
hot all effential oils with the fame refins. Sit 


“This procefs is pra¢tifed for the preparing } 


fome kinds of varnifhes; which have the ad- 
vantage 
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vantage of thofe made of folutions of refins in 
{pirit of wine, in not chi/iing, as it is called ; 

at is, growing dull and cloudy, as the men- 
Schur leaves the refins: but they are inferior 
to fome others made with fpirit’ of wine; of 
the lac, and other 'refinows bodies of a harder 
texture; which are foluble in fpirit of wine; 
but will not admit of folution in eflential ois.) 
The analyzation: of this compound may bé 
effected by gentle ‘heat: which will exhale the 
effential oil from the refin: but'not withowt rob 
bing the refin, if of the native’ kind, of fome 
ction of that oil, which it contained, as pot 
of its own proper elements, 


“EXPERIMENT XIX. } dowen 

Combination of effential oils «with lixiviate 

» falts 5 exemplified in the infiance “ oil of 
turpentine. 


_ Take the pure lixiviate falt obtained from 
_ any vegetable; and, having heated it red 
hot; put it into a glafs mortar: and then 
powder it as quickly as poffible; and ins — 
ftantly pour on ‘it, gradually, an equal 
weight of oil of ‘turpentine, rubbing them 
well together till the oil difappear ; and’ be 
perfectly united with the falt. 


OBSER- 
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OBSERVATION. . | 


_ The falt and oil may, by this means, be f 
perfectly combined, as to unite with water, like — 
iope formed with {ubftantial oil. This procefs is 
not, however, practifed for any other than me- 
dicinal purpofes : and that but rarely at prefent : 
though it was formerly more in ufe under the 
name of the fapo philofophorum, and, accord- 
ing to fome, Starky’s fope: but it was then 
prepared by the tedious method of deflagrating © 
tartar, with nitre, in order to the obtaining the 
lixiviate falt; and afterwards of combining the 
oil, with the falt in a moift ftate, which re- 
quired a confiderable length of time, and 
much trouble. 

EXPERIMENT XX, : 
Partial decompofition of  effential oils, by 


‘adiflillation, and other means. 


Take any quantity of effential oil; and, 
having put it in a cucurbit, fet it in balneo 
mariz, and, fitting on a head, diftil with — 
a boiling heat. The moft volatile and thin 
part of the oil will rife; and leave a refi-~ 
duum ; which will be of the confiftence, 
and, alfo, much of the nature, in other 
re{pects, of native balfams. If the oil be 
kept fome time, and this be repeated, an-— 

: other 


é 
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other portion of the fame balfamic fub~ 
ftance will be produced: by which means, the 
quantity may be at length greatly reduced : 
and if the balfamic matter, left after thefe 
diftillations, be put into a retort, and diftill- 
ed with a {trong heat,,a mixt. black, light, 
earthy matter will be left.--~Or take any 
quantity of effential oil, and diftilling it fe- 
veral times with water, the fame effect will 
be obtained: the oil being likewife propor- 
tionably deprived of its peculiar {cent and 
flavour.---Or take any eflential oil and fhake 
it for a long time in water; and the peculiar 
{cent or flavour will be tranfmitted to the 
water; that combining with the odorous 
{pirit, in which thofe qualities refide, {e- 
parates it from the effential oil. 
OBSERVATION. 

It appears by the refult of thefe operations, 
that effential oils are refolvable, by diftillation, 
into ethereal oils and refin: and that the 
oils again grow refinous by keeping : as 
alfo that they may be partially decompound- 
ed by their intimate commixture with water, 
either through the means of diftillation ot 
concuffion; the water depriving them by its 
fuperior attraction of the odorous {pirit. Thefe 


feveral properties fhew, that they are not 
: : 
eom- 


Awaia' 


water, and afterwards rendered ae eid 
dry, and diftilling and cohobating it fixty timés, 


ney le 


he obtained fifteen ounces and a half of wateri; 


and one ounce of oil. Mr. Boyle, on the other 
hand, affirms, that by repeated diftillatiofis, he 
converted a pound of effential oil almoft wholly 


into earth. From Bourdelin’s experiment, . as 


rélated,we might juftly believe that oil was cons 


- ‘PStuted of water and falt,with fome other. prin= 


ciples, that either maintain their form Of 01 

ander repeated diftillations 5) or would, be con= 
verted into water and falt by a continued repeti€i- 
on of them. According to Boyle's. expermment, 


nea:ly the whole fobftance of oil is conftatute 7 
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of earth: ,and according to Homberg’s, the far 
greateft part is water. The different accounts are 
too contradictory to be any way reconciled, if 
they, were true; and there were no fallacy in the 
experiments taken in this view: for it is abfurd 
to fuppofe, that the fame fubftance. can contain 
fo much falt, water, and earth, as, taken toge- 
ther, greatly exceed its proper weight; or that 
the fame fubftances fhould be converted, by the 
flight variations in the manner of thefe experi- 
ments, into bodies fo different as falt, water, 
and earth, are from each other, Nothing, there- 
_ fore; can be inferred from thefe accounts, with 
refpect to the conftituence of effential oils, when 
they are confidered jointly:.and. there. is, J 
think, good reafons alfo for not. making fuch 
ufe of any of them taken fingly.. In Mr. Bour- 
delin’s experiment, there is no room to con- 
clude, that the falt was a part of the oil: but 
that it was formed by combination of part of the 
chalk with the acid in the oil:, which, making 
an ultimate decompofition of that part.of the 
oil of which fuch acid was an: element, would 
sither caufe the phlogifton to efcape from. the 
earth, and force its way out of the veflels ; 
or to form fome new combination with the 
chalk itfelf. This, therefore, though a. de- 
compofition, is not fuch an analyfis of the 
oil, as can give light. into. its conftituence.: 
part of the elements not being, perhaps, by any 
method recoverable from the mafs of the .me- 
dium, employed, and the other recoverable. only 
in..a-combined ftate with part of the maple, 
ete “ hae 
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The fame holds good of Mr. Homberg’s ac# 
count; and, if it were certain, that he had ever 
made the experiment, and found the refult to 
be as he related, it would be moft reafonable ta 
believe, that the oil was fixt by its combination 
with the lime, either in its intire, or in a decom- 
pounded ftate ; and that the water was princi- 
pally afforded by the lime, notwithftanding the 
previous drying of it. But I cannot help doubting 
the facts of this experiment, along with feveral 
others related by Mr. Homberg; which have, 
after many repeated trials, by the moft able per- 
fons, been found extremely different. I am 
extremely forry to be obliged to confefs the fame 
of Mr. Boyle in this, and feveral other inftances, 
with refpect to chemical experiments ; for I am 
well affured, as well from the experiment itfelf, 
as from many collateral certain principles and 
facts, that near a pound of earth, or even an 
ounce, or ftill much lefs proportion, is not to be 
feparated from that quantity of any effential oil 
whatever; for though fome recrement will be 
left, after feveral repeated diftillations, and more 
particularly if the oil be kept a long time be- 
twixt each, yet the diminution of the remain= 
ing oil will always be in a much greatet pro- 
portion, than the weight of the earth, to 
be obtained from this recrement; as in that 
analyfis, which frees the earth from the:re-_ 
maining oil, an adequate portion of the acid, 
‘water, and phlogifton, the othet elements of 
‘the oil, are feparated from it. TI have- dwelt, 
however, upon this fubject, in fo minnté and 
pare 
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particular manner, in order to remove the ob- 
jections that might arife, againft what I had 
‘advanced with refpect to. the conftituence of 
ethereal oils, from the experiments related on 
the authority of fuch eminent perfons; and 
which; notwithftanding their apparent contra- 
didtion to, and incompatiblenefs with, each 
other, Boerhaave has thrown together, even in 
the fame page, to manifeft the conftituence of 
effential oils : appearing to give himfelf, and 
expect from others, a great degree of credit 
to each. AD | | 

The procefs of this experiment, which re- 
gards the diftillation of oils per je, in balneo 
marie, or with water in any common alembic, 
is practifed for the correction of effential oils, 
when grown thick with keeping, or when dif- 
pofed to be vifcid, or mucilaginous, after their 
feparation from the vegetable matter whence 
they. were obtained : but it is recommended 
by fome, efpecially in.the latter cafe, to grind 
them thoroughly well, with: three times 
their. weight of fea falt, in a marble or glafs 
mortar, before they be diftilled.. .. . | 


EXPERIMENT XX 


Decompofition of effential oils by combuftion. 


Touch effential oils, with any body heated 
luminoufly hot: and, taking fire, they will 
continue to flame of themfelves, the air 
SeaVou. 1. L.- iso. iehamng 
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having accefs to them, till their whole fub- 
ftance be diffipated. . 


OBSERVATION. B oc 
_ This experiment fhews, how wide it is frotia 
truth, that the far greater part of effential oils 
is formed of earth: for there‘is no inftance of 
any body, containing a large proportion, that 
~ will exhale away, by the heat generated from 
its own combuftion. For if the quantity of 
earth in any body be large, comparatively te 
that of the phlogifton, a meditm is neceflarily 
wanting, by. which the whole of 'fuch ‘earth 
may be rendered-volatile; and the greateft part 
confequently rémains fixt, notwithftanding the 
action even of. intenfe heat: It appears, there- 
fore, that in effential ‘oils,’ in their intireftate, 
there is only a {mall portion of earth, in ¢om- 
patifon of the whole quantity of the oil :/ but 
in the refiduum left after the diftiflationS where 
that part which contains’a larger proportion‘ of 
phlogifton rifes, and leaves that which contains 
a lefs, the quantity is greater. But even’ this 
refiduum on burning affords but little; which 
fuggefts a difficulty of conceiving, how Mr. 
Boyle, in the experiment mentioned im the 
obfervations on the preceding article, could 
convert almoft any part of the oil to, fimple 
earth; unle{s-he called the refin, or coal, which, 
according to the different degrees of heat em-~ 
ployed, will be left after the diftillation, by the 
-name.of earth, 269) 
Ex PE- 
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EXPERIMENT XXII 
Separation of the odorous pirit, from the parts 
| of vegetables, by diftillation. 

Gather the plant, or part of a plant, from 
‘whence the odorous {pirit is to, be obtained, 
in a tiatureé fate, early in the morning, with 

the dew upon it. Put it, in this condition, 
without bruifing it, or adding any other 
moifture, into a fmall alembic; and place 
the alembic in balneo: fixing on its proper 
head ; and a glafs receiver. Let a diftillation 
‘be made of what will rife with the heat of 
eighty five degrees of Farenheit’s thermo-— 
meter: and a lymph, containing in it the 
odorous {pirit of the vegetable matter, will 
‘come over. | 


. OBSERVATION. 
tds only thefe parts of plants, in which the 
‘odorous fpirit is combined ‘with water, that ar 
-proper for this operation: for, in many others, 
that {pirit is only found in a combined ftate with 
the effential oi!; and-not to be obtained in this 
manner: as in the bark, ligneous? fubftances, 
fruit, feed, &c.:' The herbacecus plants, or the 
deaves or tender greem fhoots of ‘flowers of hig- 
heous plants, therefore, are the only matters 
L2 fit 


a 
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fit to be fo treated; and in thefe, of many — 
{pecies, this fpirit is wanting, at leaft in a fen- _ 
 fible degree. The real quantity of odorous {pirit _ 
is, Moreover, extremely minute in the lymph, — 
when impregnated with it in the higheft de- _ 
‘gree producible by art: for if it be fuffered to 
be feparated by the air from the water, in con- 
‘fequence of leaving the veffel containing it un- 
‘f{topt, there appears to be no fenfible diminu- 
tion of the quantity of fluid, through its abfence: _ 
but, being fo combined with the water, as, not 
to be feparated, unlefs through the means of air, 
in which cafe it is neceffarily diffipated, there is 
‘no method of collecting it in a fimple ftate, nor 
even in a more concentrate ftate in the lymph. 
But, though the matter of the odorous {pirit 
feems extremely fmall, the powers are great: 
for to it, not only the peculiar fcent and flavour 
‘of moft plants are owing; but the medicinal vir- 
tues likewife of many kinds: and the cauftic 
acrimony of effential oils, feems likewife the 
effe& only of this fubftance in a more collected 
ftate; as it always bears proportion, in fuch oils, 
to the ftrength and vividnefs of the odour of 
them ; which depend on the proportion of this 
fpirit in them. As there is no means of obtain-_ 
ing this extraordinary fubftance, but in a com-— 
bined ftate with oil or water, it cannot be made 
the further fubject of experimental examination, - 
otherwife than with refpect to the comparative 
degree of menftrual attraction it has to thefe 
-bodies ; and the qualities it poffeffes in a com- 
‘bined ftate with them, ‘Thefe qualities are, its 

| con- 
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conftantly preferving the {cent and flavour, with _ 
which it charaéterizes the plant from whence 
it is originally. obtained ; and its producing 
acrimony in effential oils; and in fome cafes 
even in exprefied oils; as in that of muftard- 
feed; if the pungent flavour and {mell revived 
in that oil, on the addition of vinegar, be not 
owing to fome proportion of effential oil, com- 
bined by the mediating power of fome third: 
body, which is fuperfeded by the action of the 
vinegar on it; as before explained, p. 96. 

This procefs is feldom practifed, unlefs to 
obtain waters, to be ufed as perfumes, from 
orange flowers, rofes, &c.: though it is recom- 
mended by Boerhaave in a medicinal view; and 
was formerly a confiderable article in phar- 
macy. But the quantity of impregnated water 
yielded, by the vegetables, this way, is fo {mall ; 
and the effential oils are in general fo much 
more copioufly afforded by the fame plants ; 
both poffeffing, as far as is difcoverable, the fame 
medicinal virtues in a much ftronger degree, and 
retaining them much longer than fuch waters ; 
that this operation feems comparatively unpro- 
fitable and ineffectual to the end, when practif- 
ed, in the intention of obtaining medicines, 


L3 EXPE 
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ExPERIMENT XXII. 


Separation of the odorous fpirit from the parts of 
vegetables, by the menfirual « attraction ng is 
- table Subpantial ozls. 


_ Take rofes, the flowers of jafmine ; or any. 
dther flowers, or leaves, of a ftrong fragrant’ 
fmell; and, having put them in a bottle 
with a wide neck, fill the bottle with the 
oil of olives, or any other fcentlefs vegetable, | 
fubftantial oil; and lay a piece of bladder 
over it. Set the bottle in the heat of the, 
fun in furnmer ; or in any other gentle heat ; 
and let i it remain fo for a month, fometimes 
fhaking 1 brifkly, The bottle being then 
opened, the oil will be found to have 
attained the odour of the matter infufed i in 
jt; and, being ftrained off from it, may be | 
added to a frefh quantity, if it be defi red 
to impregnate it more ftrongly with the 
odorous {pirit; the fame treatment being rex 
peated, 


OBSERVATION. 
By. this means, the odorous fpirit may be 
attracted by fubftantial oils, from the flowers, 
fcayes, and other parts of plants of tender tex- 
ture, 
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ture, which may be penetrated by them: and 
they will retain it much longer, when expofed 
to the air, than water impregnated with it. 
~ "This method is frequently ufed for the per= 
fuming oils, with the {cent of flowers, or of 
other odoriferous parts of plants of a tender 
texture: but it is generally practifed, after the 
infufion, to give the oil and infufing matter a 
gentle coction; which renders the operation 
more effectual to this end. But I omitted that 
addition to the operation; as being elufive of 
the end of the experiment; which is to fhew 
the attraGion of fubftantial oil, with refpect to 
the odorous fpirit. For, by the coction; the 
effential oil, in the vegetable matter is fo rare- 
fied, that it burfts its cells; and forcing its way 
out of them, commixes itfelf with the fubftan- 
tial oils, and impregnates them confequently with 
the fpirit contained in it: rendering the experi- 
ment therefore equivocal; as not being con- 
élufiye, that the odorous fpirit was attracted by 
the fubftantial, fince that which is found in it 
might be only fuch as refided in the eflential 
oil; the combination of which effential oil with 
the fubftantial, was not any part of the view of 
he experiment. | 


L 4 EXxPE- 
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EXPERIMENT XXIV. 


Separation of the odorous fpirit from the fubflana 
tial or effential vils of vegetables, by the fuper 
rior hagas attraction of water. sort 


ths 


Take a quantity of any effential oils of 


vegetables, which are endued with.a ftrong 
fragrant fcent,—or of any fubftantial oil 
impregnated with the odorous fpirit, in. the 
manner directed in the preceding experi- 
ment ;—and having put it into a common 


bottle, add tg it about twenty or thirty times — 
its weight of water ; taking care, neverthelefs, 
that the bottle may not be above three fourths 


full. Stop the bottle fecurely with a cork; 
and then thake it for a long time together, 


and frequently, for fome days: and feparate } 
afterwards the oil from the water, by the 
ufual methods : and the water will then be 


found to have acquired the fragrant {mell of 


the oul ; which, if the fhaking together be : 


a twee 


ie in a 2 great degree al of it. 


OBSERVATION. 


This experiment proves the fuperior attrac- 


tion of water to vegetable oils, with refpect ta 
: the. 


t2h% 
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the odorous fpirit, by its depriving them of it on 
their intimate commixture; but it is not applied 
to any other purpofes. 


EXPERIMENT XXV. 
Separation of the odorous fpirit from water, by the 


Superior menftrual attraction of air. 


Take the water, diftilled from the proper | 
parts of plants, according to Experiment 
XXII; or impregnated with the odorous 
fpirit in the manner directed in the preced- _ 
ing ;—and expofe it to the air in an open 
veffel. In a few days it will lofe its peculiar 
feent and fragrance ; and bear no remain- 
ing marks of the prefence of the odorous 
fpirit, with which it was impregnated. 


OBSERVATION. 


This proves the fuperior menftrual attraction 
ef air to water, in relation to the odorous 
fpirit: for, though the deprivation, which the 
water ea of the fpirit. by this means, is 
generally afcribed to its volatility; yet it is 
evident, that it is owing to fome other principle; 
when the fac is confidered, of its not rifing 
from water in clofe veflels, even with a con- 
fiderable degree of heat compared to that in 
which it exhales with the admiffion of air. 
For, if this fpirit quitted water folely by its 
volatility, it would be practicable to concentrate 

; if 


‘gp 
“ 
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it by proper diftillation even to a great degrees 
which is, on the contrary, found not practica- 
ble: as,in clofe veffels, it does not appear. to be fe- 
parable from a certain proportion of water which 
always rifes with it on the application of heat. 
Some other principle, therefore, being necef@ 
fary to account for the exhalation of the odo- 
rous fpirit from water when expofed to the 
air without any concomitant fenfible quantity 


of water, recourfe muft neceffarily be had to 


the attractive power of the air with regard to 
it : fince there is no other known medium of 
the feparation of ‘bodies menftrually combined, 
but volatilization, and departure by fuperior 
menftrual attraction. _ SPLAT 

- This treatment of water, impregnated with 


odorous fpirit, is of no practical ufe; as it 
can only tend to diminifh the value of the — 


odoriferous water: but as an Fea it 
demands regard, fince it appears from hence, 


and the two preceding experiments, that the — 


odorous fpirit may be attracted from plants, 


by fubftantial oils; and that it is attracted from — 
oils, either fubftantial or effential, by water; — 
and from water, by air. But what further ana- — 
lyfis it fuffers in the air, or what tranfmuta- 
tions it undergoes, either in the impregnation — 
of other vegetables of a fimilar nature or — 


diftiné genus, or by entering into the con- 


ftituence of other natural bodies, experiment — 


falls wholly fhort of the means of exploring. 


EXPE 
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ExPERIMENT XXYI, 
Separation of fpirit of wine from Sermented 


liquors. 


Take any fermented liquor, produced ac~ 
cording to Experiment VII. Seét. II; and, 
having put it into any kind of alembic, diftil 
with a moderate heat, fo long as the fluid ap- 
pearg to come over tranfparent : but, if the 
- diftillation be longer continued, a whitifh 
lymph, fomewhat acid, and of a difagree- 
able tafte, will rife; containing little or 
no fpirit; and depraving that which was 
before come over. The tranfparent fluid, 
fo obtained, will be the vinous fpirit, 
formed by the fermentation of. faccharine 
matter ; but yet diluted with a great quan- 
tity of water; and combined with fome 
proportion of ethereal oil and acid, not 
properly belonging to its own conftituence. 


OBSERVATION, | 
The production of vinous fpirits was before 
explained in ExperimentVII. Sect, III. and the 
obfervations on it, in fhewing the converfion of 
any folution (naturally or artificially made) of 
the faccharine matter into a fermented liquor : 
j 1n 
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in which the vinous fpirit exifts in a combined 
 ftate with the water ;—fome portion of ve- 
getable acid ;—an ethereal oil of a peculiar 
nature, that is united with the water, by 
means of the {pirit and acid ;—and a confidera- 
ble proportion of earth, with ‘pea oil of a cruder 
and more fixt nature, which does not rife till 
decompounded by a ftronger degree of heat. 
The prefence of thé ethereal oil and acid in 
fermented liquors, is manifefted by their rifing — 
’ partly with the fpirit, and partly after it, with 
the remaining lymph which then comes over ; 
and that of the cruder oil and earth, by their 
appearance, on due examination in the recre- 
ment left after the diftillation; but though 
there is always a.confiderable quantity of thefe 
fubftances in fermented liquors ; yet the pro- 
portion varies greatly, according to the kind of 
matter fermented. | The {pirit being feparated 
by diftillation, is not free froma portion of 
the ethereal oil and acid; and it is this which, 
varying according to the kind of the fermented 
matter, renders vinous {pirits, obtained from 
different fubjects, fo different in their fmell 
and flavour, when they have undergone only 
one diftillation: and which occafions their 
bearing the different names, before mentioned, 
of brandy, rum, &c. 

The fpirit, thus obtained by one diftillation, 
is generally too much diluted with water, to 
exert its menftrual qualities on: refins, effential 
oils, and other bodies; water when combined 

with fpirit beyond a certain proportion, which 
may, 
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may, on good grounds, be fuppofed. to be an 
equal quantity, rendering it rejective of fuch 
bodies; and even departing them from ee 
- af it be added after the combinations. 

This. procefs is practifed on many kinds of 
fermented liquors, for the production of bran- 
dy, &c.: but moft frequently here on the fer- 
mented liquor of corn: the fpirit- obtained 
from which ‘by the firft diftillation is called 
the low wines : but, when rendered by rectifica- 
tion, of fuch ftrength that it will diffolve effen- 
tial oils, proof fpirit ; which may be known to 
be of that, or a greater ftrength, by its com- 
bining perfectly with the more exalted oils, 
when: commixt with it, . by thaking them 
together. | peer he me, 


: EXPERIMENT XXVIL 
Resifaton of vinous fpirit with, or lurithy 


out, additions. 


T ake vinous fpirit, as aEtaned in the 
preceding experiment ; and, having put it 
into. any kind of alembic, diftil with a 
gentle heat, fo long as the fpirit comes 
over nearly of equal ftrength; but, when 
it appears. to be weaker, difcontinue. the 
operation.. The fpirit obtained, by this 
method, properly condutted, . will be of 
that ftrength called rectified [pirit of wine: 


of 
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of which the criterion commonly ré= 
ceived is, that it will fire gunpowder. In 
order to dephlegmate the {pirit, yet moré 
perfectly, a third or fourth diftillation. is 
neceflary : and when thus, or by any other 
means, it is freed from water in the moft 
perfect degree, it 1s called aicobol. 

In, order, the more eafily to obtain als 
cohol, take vinous fpirit once rectified 5 
and, having heated pure lixiviate falt, red 
hot, and powdered it as quickly as pofiible, 
‘add it, in that ftate, to the f{pirit, in the 
proportion of an ounce to a pint. Stop 
then the bottle containing the {fpirit fe= 
curely, and fhake it for a confiderable time: 
When it has-been afterwards fuffered to 
ftand fome little time at reft, the water; 
with a part of the {alt diffolved in it, and 
the other part of the falt, in an undiffolved 


{tate, will be feen at the bottom of the 


veffel: and the fpirit, from which the greateft 
part of the water, . before combined with it, 
will be thus feparated, will be collected 
together; floating on the folution of the 
falt. The fpirit fhould then be feparated, 


by 
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by pouring it off from the folution and 
falt; and, a frefh quantity of the falt being 
added, the fame’fubfequent treatment fhould 
be repeated: and this fhould be ‘done a 
third or fourth time; if it appear needful} 
from the moiftening of the falt laft added. 
But the quantity of falt may be reduced to 
half, after the fecond time. By this means, 
the fpirit will be freed from the far greatett 
part of the phlegm or lymph before com- 
bined with it; and, confequently, be con- 
verted into alcohol. But a very {mall pro- 
portion of | lymph, neverthelefs, remaining, 
it will fafpend a part of the lixiviate {alt 
diffolved in it ;. and, by that’ means, ren- 
der the alcohol impure, and even deprave it 
for fome practical ufes. In order, there- 
fore, to feparate this falt from. the fpirit, 
or to deftroy its alkaline quality, if ‘any 
extreme minute quantity fhould remain, 
take a dram .of alum powdered. very 
‘finely; and put it into the alcohol; ‘and, 
having well fhaken the veffel, let it ftand 
at reft, till the alum. be. fubfided, and 
_ -then pour off the alcohol from it. By this 
¢ means, 
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means, the alkaline. falt, in the alcohol, will 
be converted by the vitriolic acid of the alum 
into the neutral falt, called the fal -poly- 
chreflus: which, requiring much more water 
to its folution, than the lixiviate, will, of 
courfe, be departed ; or, if an extremely mi- 
nute proportion yet remain, its alkaline qua- 
lities will be intirely deftroyed by the neu- 
tralization it will. undergo from the acid of — 
the alum: and the alcohol will be, there- — 
fore, almoft wholly. freed from any faline 
impurity : or,,that which remains will be 
prevented from depraving it, either by acid, 
or alkaline properties; both which render | 
it unfit, as. well for fome, practical, as for 
experimental purpofes. tn 
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-.The vinous fpirit freed from, phlegm to 
that degree in which it will fire gunpowder, 
when thrown upon it in a flaming ftate ;—or 
in which, when put into a fpoon and ac- 
cended, it will burn away fo intirely,~ that 
‘no traces of moifture fhall be left .on the 
fpoon ;—is rendered capable of diffolving 
moft fulphureous bodies, that are capable of | 
‘combining with fpirit of wine. It is faid, 
dikewife,. that when further dephlegmat- 
ed to the ftate of alcohol, it will diffolve 

L amber, 
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ambér, and fome other of the hardér bitumi- 
nous ‘or refinous bodies. But on many ¢e- 
peated trials, by all the methods propofed for 
the folution of amber, (not previoufly coni- 
pounded by heat,) in fpirit of wine, I never 
could effect it; nor have ever been able to ob- 
tain any fuch folution from others, who have 
taken great pains to accomplifh this work : 
they having acknowledged to me, that they 
have met with thé fame failure of fuccefs with 
mylelf. Though alcoliol does net, therefore, 
appear to have any menftrual attraction with 
many more bodies than the ‘common highly 
rectified fpirit of wine: yet it is ufeful in many 
inftances, on the {core of its leaving the bodies 
diffolved in it without any aqueous moifture, 
when exhaled from them + which renders it 
particularly advantageous, in thé compofitions: 
of fuch varnifhes as are formed 6f refins diffoly- 
ed in vinous fpitits: as this depuration of the 
fpirit from water prevents their chilling, as it is 
Called; and renders the varnith more cffec- 
tual in producing the gloffy effect with a leG 
humber of coats. 

Boerhaave commends the addition of a few 
drops of oi! of vitriol, to be ufed, for the cor- 
rection of the alkaline quality of aleohol’ pre- 
pared by means of lixiviate fait. But the fut 
{titution of alum is certainly 4 great improve- 
ment: for though the oil of vitriol will anfwer 
the end ; and would not be injurious if only 
fo much could be added, as would exactly 
ballance the alkaline falt: yet, it being im- 

AyOL. I, — Nf practi- 
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practicable to. adjuft the quantity fo truly, 
either the effect will not be wholly anfwered by 
its ufe, from the addition of too {mall a quan- 
tity; or more than will be neutralized by the 
alkali, will be introduced ; in which laft cafe, 
not only an acid quality will be imparted: to the 
alcohol, equally injurious to the purity of it 
with the alkaline: but the vinous fpirit itfelf 
will, in fome degree, be decompounded, (as 
we fhall fee below), if any remedy be fought 
for this, by the addition of more alkali. ‘The 
alum, therefore, is much to be preferred for 
this purpofe : becaufe it operates with equal 
_ power in converting the lixiviate falt into the fal 
polychreftus ; as fuch lixiviate falt, being of a 
fuperior degree of attraction in the alkaline ge- 
nus, departs the earth, which is its bafis from 
it; and combines with the acid, as if added — 
to it in a fimple ftate: while, at the fame time, 
all fuch part of it, as is not neceflary to this — 
end, remaining in a folid ftate, is, of courfe, 
feparable from the alcohol by the moft ealy 
means, as it quickly fubfides to the bottom 
of the containing veffel, on fuffering it-to ftand — 
at .reft. ; 

The part of this experiment which regards. 
the rectification of fpirit of wine without addi- 
tion, is practifed conftantly for the rectification 
of fuch fpirit for medicinal ufes; the burning 
in lamps; the preparation of varnifhes 5 and : 
many other purpofes. But the preparation 
of perfect alcohol, either by fimple rectification,, 
or by dephlegmation through the addition of 
| : : other 
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other bodies, is rarely practifed but for expe- 
rimental applications. Though there was, 
owever, a medicinal procefs, formerly in 
ufe, for combining lixiviate falt with al- 
cohol, by means of commuxture as in this 
experiment, and fubfequent digeftion of the 
fpirit and falt together; by which means, 
the fpirit acquired a reddifh brown colour ; 
owing rather to fome change produced in 
it from its own partial decompofition, by 
the falt of tartar, than from. its: borrowing 
any thing from that falt.. It. was, however, 
improperly called tzué/ure of falt of tartar: 
from an erroneous {uppofition, that a confide- 
rable portion of the falt was combined with 


the {pirit. 
EXPERIMENT XXVIII. 


Combination of vinous fpirit with effential oils, 
) See Experiment XVI. 


‘ 


EXPERIMENT XXIX. 
Combination of vinous fpirit with refins. 


Take any of the refins that will diffolve 
in fpirit of wine; and, having powdered 
them grofsly, add to them fix or eight 
times their weight of ftrong rectified fpirit 
of wine. Place the bottle, containing the 
mixture, in a gentle heat; and fhake it 

M 2 | fre~ 
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frequently for feveral days: and the refin 
will, in that time, be diffolved ; and the 
folution may be purified, by filtration, from 
the feces, if any appear. 


OBSERVATION. 


In this manner may be diffolved, the com- 
mon refin obtained from turpentine ; fanderac ; 
maftic; fome of the hard white refins, that 
‘ pafs under the names of gum animi or co- 
pal; gum lac of both kinds; myrrh; dragon's 
blood ; the yellow refin abounding in the root 
of turmeric; and many others. Several of 
the chemical writers have direéted, that. the 
gum lac, myrrh, and others, fhould be. pre- 
vioufly combined with lixiviate falt: but. this 
will be found not only unneceflary, if the {pi- 
rit of wine be of due ftrength; but 1s even 
detrimental to the produce when defigned to 
be ufed, asa laquer for metals; or for many 
other purpofes. 

The combination of refins and vinous fpirit, 
may be eafily deftroyed by the addition of wa- 
ter to the folution : as fuch water, attracting the 
vinous fpirit, deftroys the attraction, it before 
had with the refin; which, being departed, 1s 
"precipitated to the bottom of the vefiel. | 

This procefs is frequently practifed on the — 
harder, and fometimes on the fofter, refins, for 
the preparation of varnifhes, and laquers ; and 
particularly on the gum lac, of which two kinds — 
are brought from the Eaft-Indies: the one iy 

er 
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der the name of /eed Jac, the other of /hell lac. 
Thefe fubftances are not, indeed, native re- 
fins ; but they are the refinous parts of plants, 
collected by ants to form their niduffes, which 
are fabricated in a very peculiar manner, in 
long clufters, on the fmaller branches of trees. 
Being of a very tenacious and firm texture ; 
and diffolving without difficulty in {fpirit of 
wine ; they form a very common and ufeful 
varnifh on fome occafions alone; and, in 
others, mixt with other refins. Solutions are, 
likewife, frequently made of refins in this 
manner, for medicinal purpofes: in which 
cafe, fuch folutions are called ¢/nétures, as thofe 
of myrrh and Benjamin. The tincture of 
Benjamin is alfo prepared as a perfume: and, 
a precipitate being made from it by the addi- 
tion of water, it is ufed as a cofmetic, and is 
called lac virginis, 


EXPERIMENT XXX. : 
Combination of vinous [pirit with fope, formed 
either of fubftantial or effential oils. 


_ Take fpirit of wine, of that degree of 
ftrength called proof /pirit ; and, having 
put it into a proper bottle or phial, add 
to it one third of its weight of Caftile fope, 
cut into thin flices. Set it in a gentle 
heat; and, after it has ftood fome time 

M 3 (the 
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{the veffel being fhaken) it will be pers 
fectly diffolved. eis eine’, 
_ Or-take alcohol; and put into it a fixth 
of its weight of the fope, formed as am 
Experiment XIX. of lixiviate falt and effen- 
tial oil ; and, treating it in the fame man- 
‘ner, it will be diffolved, age 


OBSERVATION, 


+ In fome cafes, where the proportion of al- 
kaline falt in the fope is infufficient, or where 
the fpirit of wine abounds in acid, the folution 
of the fope, formed of fubftantial oils, may be 
rendered more perfect by the addition of a 
{mall quantity of lixiviate falt ; which may be 
added gradually, if the folution appear milky, 
and defective, (fhaking the veflel,) till it appear 
to have had its due effect. ; 

This procefs, with refpect to the firft part, 
is frequently practifed for medicinal ufes; and 
the folution was formerly in much repute, 
under the name of .opodeldoc : but it is feldom 
employed, at prefent, in regular practice, . 

The folution of the fope of the effential oil, 
is feldom made, unlefs for experiment. it 3 
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ExPERIMENT XXXI. ) 
Combination of vinous fpirit with the fal diu- 
reticus, or neutral falt formed of lixiviate 
falt and the acid of vinegar. : 


Take highly rectified fpirit of wine: and 
add to it one fixth part of its weight of the 
terra foliata tartari, or fal diureticus, as 
prepared in Experiment I. Set. TH. Part II. 
and. obfervations on it. - Let, them. digeft 
for fome time in a gentle heat; and the 
falt will be perfectly diffolved, leaving only 
a {mall proportion of feces. 


OBSERVATION. 

This is one of the few falts, which feem to 
combine with fpirit of wine: for though the vo- 
Jatile alkaline, and moft other kinds, be diflolved 
in weaker {pirit;. yet it is the water, and not 
the vinous fpirit, which commenftruates with 
them; as appears on the adding alcohol to 
fuch folutions, which departs a proportionas 
ble quantity of the falt ; and evinces, that in- 
ftead of.commenftruating with it, they tend to 
rendet the water rejective of it. ‘The tinctures 
_ pretended to be made of tartar, falt of tartar, and 
the tartar tartarifutus, or foluble tartar, are, there- 
fore, not properly folutions of the falts ; but 
either decompofitions in part of fuch falt, by 
| 4, taking 
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taking from them fome of their oleaginous — 
matter ; or of the fpirit, in the cafe of the falt — 
of tartar, according to fome ; who imagine, that 
{pirit of wine may be gradually decompounded 
by the addition of frefh quantities of lixiviate — 
-falt through its action on the acid in the con- 
ftituence of it. But there is nothing hitherto 
determined by adequate experiments, on this _ 
point, to give room to fay any thing decifive 

with regard to it. mihhe: 3 pa 


 Exreriment XXXII. 
Combination of vinous fpirit with oil of vitriol, 
and its confequential decompofitien. 


Take rectified fpirit of wine; and drop 
into it an equal weight of {trong oil of 
vitriol : taking care, neverthelefs, only: to, 
add a very {mall quantity each time ; and ta 
det‘the mixture caol, as it will each time 
grow hot. before more be added. ~ When 
the whole is commixt, after ftanding at reft 
for fome days, during which time it will 
“acquire a reddifh colour, let it be put into 
retort; and diftiled ina fand bath, with 
a degree of heat fufficient to keep the fluid 
ina boiling ftate, A limpid tranfparent 
fluid, refembling the fpirit of ‘wine, will 

: og ot oe 
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rifé ; and along with it, another of an oily 
light nature, but perfectly colourlefs: which 
will, neverthelefs, combine with the other, 
as they commix in the receiver. After 
about eighteen ounces are come over, if 
one pound weight of each kind of matter be 
put into the retort, er in proportion with 
refpect to other quantities, the peculiar 
odour of the fluid will begin to change 
‘Into the fuffocating fmell, that attends 
the burning of mineral fulphur, or the 
diftillation of vitriol: at which time change 
the receiver ; but continue the diftillation : 
and an acid lymphous fluid will rife ; which, 
after fome time, will be accompanied with 
a yellow, reddifh, or greenifh oil ; that will, 
at the end of the operation, be partly fuf- 
pended on the furface of the lymphous 
fluid; and partly fubfide to the bottom. 
When the greateft part of this fluid is come 
over, the matter in the retort will begin to 
{well in a black froth ; which, without great 
care in fuppreffing the fire, will come over 
into the retort. It is, therefore, beft when 
this intumefcence can be no longer re- 

{trained 
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{trained without great hazard, to difeon4 
tinue the heat; and leave the remaining 
part of the saris in the retort: which, 
on its being taken out, will be a black | 
matter, fomewhat moift, and of a fweetifh 
four {mell, refembling that of fugar of lead. 
~ Add, to this matter, a frefh quantity of recti- 
fied fpirit of wine, as before, but in a lefs 
proportion : and, the fubfequent treatment 
being repeated, the fame effe& will follow ; 
only the fpirit obtained will be more fra- 
grant than the firft. 

The black matter may be, otherwife, 
further analyzed, by putting it into a very 
tall body; and diftilling it with a flow 
heat ; in which cafe, oil of vitriol, {melling 
{trong of a fulphureous gas, will come 
ever: and a black dry pitch-like mafs, of 
a truly bituminous nature, will be left: 
which will, neverthelefs, be foluble in fim- 
ple fpirit of wine; in the fpirit obtained 
in the diftillation from the oil of vitriol — 
and {pirit of wine; and in the ethereal oil 
which makes a part of that fpirit : tinging 
them all of a reddifh colour, ‘The diftil- 
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Jation of this matter is, however, very 
tedious; as, notwithftanding the height 
of a very tall body, it is fill apt to rife 
with a foaming ebullition into the head: 
‘and where, therefore, it is not required. 
to have the bitumen in a pure ftate, the 
‘analyfis may be equally well made with 
the addition of white chryftalline fand, 
previoufly wafhed, firft in oil of vitriol, to 
free'it from all impurities that are capable 
of being diffolved in that menftruum ; and 
afterwards in water, to cleanfe it from the 
oil of vitriol; and then dried: in which 
cafe, the fand will no other way act 
on the matter, than by preventing its, — 
otherwife, fcarcely reftrainable ebullition. 
This bituminous matter being commixt with 
lixiviate falt, and afterwards fubjected to di- 
fiillation, affords a reddith oil, fimilar, in 
all refpects, to that afforded by foflile bitu- 
‘mens : or, being put into a crucible, and 
expofed, with the accefs of air, to a burn- 
ing heat, it will firft fame, then glow, for 
fome fhort time’; and, at length, the other 
‘part being confumed, leave.a {mall portion 
‘of afhes, or white earth, =” 
alah eatin The 
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The fluid which came over, compounded 
of the ethereal oil and fpirit, is called /pz- 
ritus vitriol dulcis; and by fome fpiritus 
napthe : and it may be further decom- — 
pounded by the feparation of the ethereal 
oil from the fpirit: which muft be thus 
performed, Add double the quantity of — 
water to the fpiritus vitrioli dulcis; and 
drop into them, gradually, a folution of 
pure lixiviate falt: and fhake the veffel 
brifkly containing the mixture: the oil will 
then be departed from the fpirit; and, col- 
- Je€ting together, will float on the furface, 
‘and-may be then feparated from the fpirit, 
either by decantation, through. the means 
of a proper tritorium; or by diftillation 
with a gentle heat. | 
The oil, thus feparated, is that kind 
commonly called ether, or the ethereal fpi- 
vit of Frobenius: and the remaining fluid 
will refemble {pirit of wine diluted with 
water ; and is faid to vary from its original 
Rate, only in containing more phlegm: 
but if it were more ftrictly examined, than 
it appears to have heen hitherto, it will, 
mot — 
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moft probably, be found to be different 
in other points alfo. 

The groffer oil, which rifes with, and 
after the acid lymph, is called by fome 
oleum napthe ; and is of the fame general 
nature with the ether; having its fragrant 
aromatic odour, and many other of its 
qualities: but being much lefs volatile, 
and more heavy; and wanting fome other 
properties peculiar to ether: all which va- 
riations feem to arife from that large pro- 
portion of acid in its conftituence, which. 
is apparent, by the effervefcence confequent 
to the addition of alkaline falts. It may be 
decompounded by fimple ablution in water : 
repeated quantities of water becoming acid, 
on being fhaken with it in a proper veffel ; 
and its quantity being proportionably di- 
minifhed : but a more effectual decompofi- 
tion is made by diftillation, after the addi; 
tion of alkaline falts: only a {mall propor- 
tion being then to be recovered. This oil 
may be alfo decompounded, as others, by 
_ combuftion: flaming, when accended, till 
the whole be confumed. 


OBSER-= 
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| OBSERVATION. 
In the procefs for the production of ether, 
given by Mr. Beaume to the academy of 
{ciences, and republifhed in a late work, 
which agrees, in general, with that of this 
experiment, as to other particulars, it is di- 
rected to mix the fpirit of wine and oil of . 
vitriol together ; and to fhake the veffel : but, 
if this be done, there will be the greateft ha- 
zard of an explofive heat; efpecially, if both 
the {pirit of wine and oil of vitriol be perfedtly 
dephlegmated, as he directs. For I have feen 
the accident happen more than once on the 
commixture of {mall quantities :. which have, 
on the fudden addition of tthe acid to the vi- 
nous {pirit, blown up in flame, to the danger 
and annoyance of the operator. | 
The proportion of oil of vitriol, here direGted, 
is not neceflary for the production either of the 
{piritus vitrioli dulcis, or ether: but it is expe- 
dient, in order to obtain the greateft quantity 
in the leaft compafs; and to produce the other 
phefiomena after the zther and {pirit’be raifed, 
as well as to fhew more extenfively, the effects 
of the decompofition of the vinous {pirit. | 
_ It appears, in the refult of the experiment, 
that, by this treatment, part of the fpirit of 
wine is decompounded: the oleaginous fub- 
ftance, of which it is in part conftituted, being 
feparated from the lymph; and alfo from the 
vegetable acid ; as fuch acid muft be prefumed, 
from the analogical neceffity of its prefence, 
as a medium of combination of the oleaginous 
| and 
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and aqueous fubftances, to have a {hare in the 
conftituence of vinous fpirit. The fecondary 
feparation of the ether from the diftilled fpirit, 
by lixiviate falt, after the diftillation of the 
compound, formed by the oil of vitriol and 
{pirit of wine, is eafily explained: but the pri- 
mary decompofition of the vinous fpirit, by the - 
oil of vitriol, in which the ether is originally 
feparated, is not eafily to be accounted for ; 
as it appears a kind of paradox, that lixiviate 
falt, which is the medium of this feparation, 
fhould not produce the fame effect, on the 
fpirit of wine, before the commixture of 
the oil of vitriol with it, as it does after. A 
late writer has taken upon him to explain this 
matter, by faying, that the attraction of the 
vitriolic acid, both on the oil and‘ water, is 
the caufe of the decompofition; and that the 
gether is only vinous {pirit depraved, by being 
robbed of part of the phlegm, which is necef- 
fary to its conftituence in a perfect ftate. 
With regard to his accounting for the decom- 
pofition on fuch principles, he is certainly right, 
as far as regards what he {ays of the attra¢tion 
of the oleaginous part by the vitriolic acid : 
but, with regard to that fhare of the effect 
which he gives to the action of the acid: en 
the water, I conceive he is miftaken, as 
the attraction of the water, by the oil of 
vitriol, feems to have very little concern in 
the matter. For no feparation of the oil from 
the water is actually made, even by diftillation, 
if the whole, which comes over, be fuffered 

“ . | to 
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to commix; without the niediation of alkaliné 
bodies; and he does not fo much as touch on 
the difficulty I have juft mentioned, with re- 


{pect to the reafon, why lixiviate falts, added a 


to the fpirit which fitft comes over; or to the 
oil which rifes with the acid lymph, fhould fe- 


parate the zther from the {pirit, and the phe a 


oil from the acid conibihed with it; and 

have no power to feparate them from ike 
lymph, or the acid, in the origirial ftate of the 
{pirit, that is before the addition of the vitriolic 
acid, This may, however, be fatisfatorily 
accounted for, by the change of the nature of 
the acid, which follows on the addition of the 
oil of citatok; in the conftituenceé of the fpirit 5 
and the difference of the kinds of combination; 
alfo,which are produced by it. For that acid, by 
its fuperior attraction of the oleaginous parts of 
the fpirit of wine, difpofleffles the original vege- 
tableacid; and takesits place; making, however, 
no further decompofition or change in the gene- 
ral combination: the whole of fuch oleaginous 
part remaining yet in the form of a fpirit, that is 
commifcible with water. But the vitriolic acid; 
in this ftate, being fubject to be attracted by al 
kaline falts, more powerfully than by the oleagts 


_ nous matter, with which it is thus combined; — 


quits it on their addition ; and leaves it, confe- 


- quently, free to reaflume its proper form: which 


accordingly happens to the part, moft perfectly 
exalted by the fermentation, producing the 
ether ; and the other orofter parts, the lefs 
volatile and heavier oils; and even fome pro 

I portion 
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portion of fixt fulphur; which is. found in 
the coal; but which was, neverthelefs, be- 
fore rendered volatile, by the combination of 
the whole together in the (pirit of wine: This 
confequence of the change of the acid, in) 
rendering the combination fubjéect to be de. 
ftroyed by the addition of alkaline faltsy 
though it was not fo before fuch change, is to 
be accounted for, by the analogical propetties: 
of thefe bodies. For, in the compounds 
made by the operations of nature in the vege~ 
table ceconomy, the acid is, in many inftan- 
ces, fo combined with oils and earth; that it 
is reridered either wholly neutral to alkaline 
falts; or, otherwife, it commenftruates with 
them, without fuffering any feparation from 
the other elements; as in the inftances 
of fugar, tartar, and fubftantial oils; but 
when mineral acids, or even vegetable acids 
by means of art only, are combined with any 
other fubftances, except phlogifton under thofe 
eircumiftances where mineral fulphur is pro= 
duced, lixiviate falts always depart them, when 
added under the circumftances proper for com= 
menftruation. It is, therefore; confiftent with 
_ the properties of fimilar bodies in other in+ 
ftances, that this difference fhould be found 
betwixt the {pirit, when decompounded with 
refpe&t to its original acid, but regenerated, 
as it were, by acceffion of the vitriolic, and 
the {pirit itfelf in its primary ftate: as the fame 
difference is found, in other inftances, be- 
twixt thofe bodies where the combinations are 

Vou. I. N made, 
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made, by nature, of the vegetable acids with 
oils and earth ; and thofe made through means 
of art, with either mineral or vegetable acids : 
and premifing this principle, the whole of the 
phenomena, in that decompofition of the {pirit, 
by which zther is produced, may be fatisfac- 
torily explained. This decompofition of vix — 
nous fpirit affords, therefore, that extremely ex- 
alted oil called ether, other ethereal oil of various 
degrees of a groffer or lefs exalted nature, and — 
water; with fome earth, either entering into 
the conftituence of the groffer oil in the {pirit, 
er combined in its fimple ftate, with the oils 
and other elements, in the general conftituence 
of the fpirit; and fhews, demonftratively, that 
fpirit of wine is compounded of lymph and oil; 
in various degrees of exaltation, from the moft 
ethereal, that has hitherto. been collected by art, . 
to fuch as is fo grofs, that, being combined, with 
the vitriolic acid, it requires.a very great degree 
of heat to raife it: and even then, moreover, 
fome part will remain, which will not be raifed 
by any heat of culinary fire; but yield earth, 
omits incineration. It alfo prefumptively fhews, | 
that the fpirit contains a confiderable quantity 
of vegetable acid: fome acid being analogically 
necefiary to the conftituence of all fpirits, or 
gleaginous matter fo modified as to commen- 
ftruate with water: but whether the earth ob- 
tained, be only a part of the lef exalted oil, or — 
be conjoined with the other elements by their 
combined attragtion, is not. te be determined... 


The 
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~ “The ether, thus’ produced, has the true pro- 
erties of effentialoils, according to the principles 
of {pecification, above given, of firch oils, in the 
Benetal obfervations on the parts of vegetables; 
“or compared with others, according to their gé- 
neral qualities; in any different view: varying 
from them, only in thofe particulars, which are 
‘the neceffary refult of its beitig more exalted. 
“The affertion, therefore, that ether is only {pirit 
‘of wine depraved, by the lofs of fome part of the 
“water neceffary to its conftituence, feems, there- 
fore, very inadvertent: for allowing, that the 
difference of fpirit and ether, lay only in the 
privation of the water, which, with tefpect to 
their conftituence, is not, however, the fac, 
fince ether, according to this gentleman’s own 
principles delivered in other places, muft be, 
~alfo, deprived of that acid which he makes the 
conftant medium of fuch combinations of olea= 
ginous matters with water; yet the effential 
and fpecific qualities being changed, and the 
‘fubftance rendered fimilar, in thofe produced 
in the change, with another diftiné {pecies, 
it is certainly an impropriety to call fuch 
fubftance, fpirit of wine degenerated by the 
lofs of its phlegm, or half decompounded; ‘ins 
ftead of faying; that it is, an ethereal oil produced 
i decompofition of the fpirit of wine: 

“ther, indeed, is fo far from preferving 4 middle 
hature betwixt ethereal oils, and vinous fpirit; 
in the view in which this gentleman conceives 
the matter, that if varies in the extremeft de- 
gtee from fuch fpirit ; atid evidently contains 

N 2 lefs 
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Jefs water than any other known oil: for if, 
as he himfelf fays, {pirit of wine is a com- 
pound of oil, water, and acid, and that. the 
water is the heavieft principle in it, the ether, 
being much lighter than any other oil, mutt 
_be certainly concluded to contain lefs, and 
not more water; and, confequently, to recede 
further from the nature of fuch {pirit, when — 
its difference from oils is placed in their having 
a larger proportion of water in its conftituence. 

Mr. Hellot, in fome experiments and ob- 
fervations on the production of zther, has. aft 
firmed, that the oleum napthe, or oil which 
rifes in the diftillation with the laft acid lymph, 
will be heavier or lighter, and different, like- 
wife, with refpeé to colour, according to the 
proportion of oil of vitriol added to the {pirit 7 
of wine : being boyant on the water, and co- 
lourlef&s, when the quantity of oil of vitriol is 
lefs than one third of the weight of the fpirit 
of wine,—ycllow, and difpofed to fink when — 
it is half,—and greenifh, and actually fubfid- 
ing when it is equal. But this is one of thofe | 
hypothefes, with which the memoirs of the 
French academy of fciences abound, that are ~ 
pretended to be founded on the experiment of — 
the promulgator ; but which, when examined. 
experimentally by others, will be found to be 
groundle(s. 

He has afferted, alfo, that the quantity. of 
this oil may be augmented, by adding any 
fubftantial oil to the other ingredients, before 
the diftillation, in the proportion of Pe or 

our 
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four ounces to two pounds of the fpirits, and 
oil of vitriol, and that it may, likewife, be 
prevented from coming over at all in the di- 
{tillation, by the addition of dried potter’s clay: 
the ether and {pirit continuing to rife to the 
laft without it. The world is greatly obliged 
to that ingenious gentleman for this improve- 
ment, and manner of conducting the procefs, 
which, when this addition is made, he direéts to 
be thus. Let the quantities be one pound of 
{pirit of wine, eight ounces of oil of vitriol, and 
four ounces of dried potter’s clay, or in pro- 
portion, to be digefted together for three or 
four days; in which time, the mixture does 
not turn reddifh, as when the potter’s earth is 
omitted. Let the diftillation be then made, 
in a fand bath, with a moderate heat; and 
continued, as long as any thing can be 
raifed, with this degree of heat.. The ether, 
remaining {fpirit, and phlegm, being thus 
brought over, and continuing mixt in the ftate 
of a {pirit, a tall glafs body, with a head made 
in One piece, in ‘the top of which is a hole, 
muft be procured: and, the {pirit being poured 
into it through the hole, the hardeft well water, 
that can be obtained, mutt be alfo added, in 
the proportion of twice or thrice the weight 
of the {fpirit; and, if there be any appearance 
of acidity in this fpirit, from its tafte, two or 
three drams of lixiviate {alt muft be added, 
The ether mutt then be diftilled from the wa- 
ter and fpirit of wine, by a lamp heat; and 
will afcend like a white column, through the 
4 N 3 ~ - fluid, 
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‘fluid, as long as any remains. ‘After this lef, _ 
perfect. feparation of it from the. fpirit, let 1, 
be put into a long bottle, with an equal quan-, 
tity of hard well water ; and the bottle be well 
fhaken. The mixture will, at firft, appear, 
milky: but the ether will foon feparate, and 
float on the water; with which it will no. more 
admit of any union; ‘but may be feparated by, 
a fyphon.. This experiment of Mr. Hellot’s, 
jlluftrates the explanation, before given, of the 
manner of decompofition of the, {pirit of wine 
in the produdtion of wther: forthe alkaline 
earth in the clay commenttruates with the com- 
bined oil of vitriol, and oleaginous fubftances of 
the fpirit of wine; of which oleaginous fubftance 
the greater part is fo fixt by it, that it will not 
vife, as otherwife it would, with a moderate — 
heat: but the moft exalted part, that forms the 
ether, being extremely volatile, the degree of 
attraction, it has with the acid and earth, 19 
not fufficient to reftrain it under the action of 
heat. From thefe reafons, neither the groffer 
il, nor the acid, combined with the ether, — 
are brought over, as in the other experiment; - 
but the 2ther may be freed by fimple diftilla- 
tion, and ablution in water, when the procefg 
fucceeds perfectly, without the addition of lixi- 
yiate falt; though it is neceflary in the progefs 
where the clay is omitted, - ae 
- The procefs of this experiment, as far ag 
regards the commixture of the oil of vitriol, 
and, fpirit of wine, and, the diftillation of 
them, is frequently practifed for preparing the 
| ve, 
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fpiritus vitrioli dulcis for medicinal ufes, par- 
ticularly for the preparation of Vigant's elixir 
of vitriol: which is a compound of this fpirit, 
with the effential oil of mint, and the green 
colourof the blades of corn; or of fome other 
herb, capable of imparting it to this mixture. 
Flofiinan's drops are alfo nothing more than the — 
fpiritus vitrioli dulcis prepared in the manner of — 
this experiment, but with a lefs proportion of 
oil of vitriol; and combined with the oleum 
siapthe. The proportion of oil of vitriol to the. 
fpirit of wine ufed in that cafe, is one third, 
fourth, fifth, or even fixth, of the acid, to one of 
the fpirit: and the proportion of the oleum nap- 
the to the {piritus vitrioli dulcis, is fix drops 
of the oil to one ounce of the fpirit. The 
part of this procefs, which regards the further 
preparation of the ether, is alfo now become a 
part of the pharmaceutic chemiftry ; being ad- 
mittéd to have a place in fome authorifed Phar- 
macopeias: but it is not, as far as I know, ap- 
plied to any other purpofes, unlefs in an expe- — 
rimental view. 


| “ExpeRIMENT XXXII. 

Combination of vinous fpirit with fpirit of nitre, 
and the confequential decompofition. - 
‘Proceed as in the foregoing experiment: 

only fubftituting, fuming fpirit of nitre for 
oil of vitriol; changing the relative propor- 
tion to-cight parts of the fpirit of nitre, to 

. N4 one 
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one of the fpirit of wine,---Or add the fpirit 
of nitre, to the fpirit of wine, in an equal 
meafure; and put the mixture into a long 
bottle, or, phial, very fecurely ftopt; and, 
letting it ftand for about a fortnight,» an 
ethereal oil, limpid, and almoft colourlefs, 
will be found floating on the furface, in. ‘the. 
proportion of about a fixth part of. the 
whole. ‘This ethereal oil being feparated 
by decantation, and freed from the acid 
contained in it, by dropping gradually inta 
it a few drops of the folution of lixiviate 
falt, will greatly refemble in its qualities the 
ether obtained by the decompofition — ‘of 
vinous fpirit, through the means of the oil 
of vitriol. Or the oil may be feparated from 
the remaining {pirit by diftillation, ro 

‘OBSERVATION. 


In the firft part of this experiment, the lise 
appearances will not occur, as in the preceding. 
For that which correfponds with the oleum) 
napthz will rife before the {pirit;, and the whole 
will be free from the gas-like {mell mixt with 
the fragrance; which fragrance will here be — 
much oreatet alfo ; and the refiduum will be 
{pirit i nitre not changed but by dilution: or, if 
the {pirit of. nitre be ftrong , and the proportion 
added, do not exceed one ‘third or fourth, the 


whole 
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whole will come over,without any refiduum. 
The late writer above mentioned has, however, 
afierted, that a thick liquor remains after the 
diftillation, which he fays was found by Mr. 
Pott, to yield on re-diftillation, by ftronger 
heat, an acid liquor, and fome drops of an 
empyreumatic oil; and a black fhining charred 
matter. But fuch refiduum, when found, mutt 
be attributed to the impurity of the fpirit of 
nitre; which, being prepared by means of green 
vitriol, or oil of vitriol, generally contains fome — 
proportion of the vitriolic acid, till purified by 
means of filver: and if, as I prefume it might 
moit probably be, that, which was employed. 
in the experiments that have given ground 
for this affertion, was in fuch ftate, it would 
neceflarily occafion thefe appearances. But if 
the {pirit of nitre be pure, and the {pirit of wine 
highly rectified, the whole will come over in- 
ticely, when they are combined in due quanti- 
ties: as I have feveral times feen, when thirty 
or forty pounds weight have been diftilled in 
the fame retort. 

_, The ethereal oil, produced by the meer com- 
mixture of the fpirit of nitre, and {pirit of wine, 
isin dome degree analogous, as to its gene-~ 
ral nature, with the naptha obtained from the 
vitriolic acid and {pirit of wine, by diftillation ; 
but, neverthele(s, from the whole of its qualities, 
particularly its lightnefs, and volatility, it may 
be efteemed of a middle nature, betwixt the 
naptha and wther ; and being freed from the 
acid combined with it, by the addition of lixi- 

viate 


ea 
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viate falts, will afford an ather fimilar'to that’ 
of the other.. The action of the fpirit of nitre. 
on the vinous fpirit, in the production of this 


. oil, is the fame with that of vitriolic acid before 


éxplained: the fpirit of nitre, by its {uperior at- 
traction of alkaline bodies, expelling the vege-. 
table acid before combined with it : and the 
seafon why the oil, in this cafe, feparates from 
the remaining fluid ; and floats on the top of it; 
(which is not found in the other,) is moft pro- 
bably owing folely to its fpecific gravity; which 


_ difpofes it to rife before fuch a proportion of, 


the nitrous acid be combined with it, as would 
render it, both by the addition to its gravity, and 
menftrual difpofition, commifcible with the 
water. For if, after it has thus colleéted in a 
feparate body on the furface of the other fluid, 
it be fuffered to continue there for fome time, it 
will gradually appear to diminifh in quantity: 
and be at length all taken up again by the other 


fluid: and this will happen even in a fhort time, 


if they be frequently commixt by fhaking; 

which brings the oil more effectually in con~- 
taét with the acid. The oil may, neverthe~ - 
lefs, be again recovered in the form of ether, 
either by diftillation, or the addition of lixiviate 
falt. | m 
& EXPERIMENT XXXIV. . . 
‘Combination of vinous fpirit with fpirit of falt.. 
* Proceed. as in Experiment XXXII. as far 
as. refpects:the commixture, and firft diftilla- 
uy 7 tion ; 
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tion; only fubftituting the fpirit of falt for 
the oil of vitriol. 


OBSERVATION, 4 

The effects of this combination are not cor- 
refpondent to thofe of the vinous fpirit, with 
oil of vitrol, and fpirit of nitre: for neither the 
fragrant{mell, nor decompofition, are the confe- 
quence of it: and this is probably caufed by the 
diluted ftate of the fpirit of falt; which, from 
its fuming qualities, when in a more concen- 
trate ftate, does not admit of its being freed 
from the phlegm, in fuch proportion as would 
render it capable of acting more powerfully on 
the vinous fpirit. This procefs is, therefore, 
feldom practifed at prefent, but as an experi- 
ment, though it has a place in the pharma- 
copeias, the produce being called in pharmacy 
the /piritus falts marini dulcis. ‘oi 


ExPpERIMENT XXXV. 
Combination of vinous spirit with vinegar. 


Proceed as in Experiment XXXII. as far 
as refpects the commixture, and firft diftilla- 
tion; only fubftituting vinegar for the oil 
of vitriol. 


OBSERVATION. 


The vinegar has yet le(S effect, than the fpirit 
of falt, on the vinous {pirit * and it can saa 
C 
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be decided, whether mentftrual combination, or 
meer commixture, be the refult of putting them 
together: though, from the confideration, that 
the vinegar is raifed in the diftillation, in a 
greater proportion, than is correfpondent with 
its volatility, comparatively to that of the {pirit 
of falt, it may juftly be prefumed that there is 
fome menftrual union betwixt them. The not 
acting more powerfully on the vinous {pirit may 
be accounted for in the vinegar, on two prin- 
ciples: the firft of which is, its being unavoid- 
ably in a very diluted ftate; the other its not 
being of a rank, in the feries of attraction of acids, 
fuperior to the acid which is a conftituent part 
of the vinous fpirit: as that is either the fame, or 
of a fimilar nature; and, confequently, has no 
power to effect fuch a decompofition, by depart- 
ing the conftituent acid ; as happens in the cafe 
of the vitriolic and nitrous kinds, Ee 

This operation, therefore, is feldom practifed, 
unlefs where it is made a part of the procefs, in 
the counterfeiting French brandy, by other vinous 
{pirit; in order to which it is fometimes ufed, 
along with other ingredients, fome proportion — 
of coaly matter being left in the retort. | 

EXPERIMENT XXXVI. 
Decompofition of vinous fpirit, by combuftien. 


- 


Take alcohols and, putting it into a deep 
veflel, fet fire to it; and place under any pro-. 
is | | pee 
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per veffel (fuch as is ufed for’ the diftillation 
of fulphur’) where the vapour produced may 
be condenfed. The alcohol, if of due 
{trength will intirely flame away; leaving no 
refiduum : and fuch part of the vapour, as is 
condenfed, will be found to be meer phlegm 
with an empyreumatic tafte and fmell, 


OBSERVATION, | 
This experiment determines, that fpirit of 
Wine is compounded of phlogifton, and a large 
proportion of water; and if of earth, only in fuch 
quantity as the phlogifton may render volatile, _ 
by a flight degree of heat, even under the de- 
compotition that the fpirit of wine fuffers in the 
combuftion. The preceding experimentsevinced 
demonitrably, that the phlogifton exifted in the 
fpirit, combined with the proper elements for 
forming ethereal oils; with which it was com- 
pounded into fuch oil, under various circum- 
{tances; as appears from the grofinefs of fome 
parts, and the exalted ftate of the others, obtain- 
ed by the decompofition, and prefumptively, 
moreover, of fome proportion of vegetable acid ; 
which is the medium of combination of the 
oil with water fuperadded, bi 
This experiment fhews, that befides the 
phlogifton and acid, a large proportion of water 
enters the conftituent parts of vinous fpirit; in the 
moft dephlegmated ftate. But this is not pecu- 
i liarly 
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liarly effential to the nature of fpirit of winet 
for effential oils, when burnt, afford alfo a con- 
fiderable quantity of water: which indeed feems 
to be a general principle.or conftituent of bodies 
of this kind; efpecially thofe which are of a 
very fluid and thin confiftence. : a 


ExPERIMENT XXXVII. 
Separation of the anomalous fpirits of vegetables 
by diftillation, exemplified in the inftance of 
pepper-mint. iil tee 
Take dried pepper-mint and water, in 
the proportion of two ounces to a pint of © 
water: and, having put them into an alem- 
bic of any kind, diftil off, with a gentle 
heat, as much as can be raifed, without 
danger, that the herb may burn to the 
veflel. The fluid brought over will be the 
anomalous fpirit of the fubject matter com~ 
bined with water. | 
| ' OBSERVATION. : 
By the fame means, balm, penny-foyal, © 
worm-wood, angelica, and many other herbs, 
afford anomalous fpirits; but with various pro- 
perties, with refpect to tafte, flavour, and me- © 
dicinal operation. But there is one kind of this 
{pirit mentioned before in the general obferva- 
tions on the part of vegetables, which has very 
peculiar qualities: and is found of a fimilar na-__ 
ture, 
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ture in very different plants, and parts of plants ; 
as it is to be obtained moft copioufly from the 
leaves of laurels; and, alfo, in a lefs propor- 
tion from the kernels of the ftones of black 
cherries, and of peaches and other fruit; and 
feveral more parts of various vegetables. This 
{pirit is of an extremely deleterious nature, 
when not ina diluted ftate: that, procured from 
the leaves of laurel, like the oil of bitter 
almonds obtained by diftillation, with which 
it has the greateft affinity in tafte and {mell; 
inftantly killing dogs, or other large animals, 
when taken even in a {mall quantity. : 

_ The fpirit, that may be thus feparated from 
the parts_of vegetables, *feems to differ from 
effential oils in nothing, but that there is fuper- 
added to them fome other fubftance, which 
ferve as a medium to combine fuch oils with 
the water: as from thofe parts of vegetables 
that afford thefe {pirits copioufly, the effen- 
tial oils are either not to be obtained at all, 
or only in a {mall quantity. But this fuper- 
added body is neverthelefs fo united to them 
from the time of their original production, 
as not to admit of any feparation from then, 
without the decompofition of the eflential oil 
itfelf alfo. This mediating fubftance may be, 
analogically to the formation of vinous {pirit, 
concluded to be the vegetable acid combined, 
in the more volatile kinds, with a lef propor 
tion of earth; and, in the more fixt, with a 
greater (even fometimes to the degree that 
produces a faline nature) : fo that they might be 
| 3 divided 
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divided into two fubgenefa, the volatile; 
which as we fee below, like that of peppef* 
‘mint or laurel leaves, will rife in’ diftilldtion 
with the water; and the ore jixt, which like 
thofe of galls, and tea, will endure a confider- 
able heat without rifing. There is, indeed, 
befides thefe, fome proportion of fpirit of this 
kind to be obtained from moft parts of vege- 
tables, that yield effential oils copioufly : as we 
fee in the cafe of the feeds of dill, and many 
other kinds; in the peels of oranges, lemons, 
and the other fitnilar fruits; in Jamaica pepper; 
in cinnamon; and in many others: but thé 
{pirit afforded by the parts of plants, thus 
abounding in fragrant and aromatic oils, 1s 
neither, with refpect to the quantity or quali- 
ties, like that afforded by the other kinds defi 
cient in effential oil. ‘The yielding either the 
~ one or the other, appears indeed to be in gene- 
ral a diftin@: characteriftic property in the 
plants: and, it is probable, that the fpirit, ob- 
tained from thofe abounding greatly in effential 
oil, is only fuch oil exifting in its original ftates 
but combined accidentally with the water, in 
the operation by which it is feparated from the 
plant, either, when found in that which is raifed 
in the diftillation, by the odorous {pirit_pre- 
vioufly attracted by the water; or, when found 
in the refiduary water after the diftillation, by 
the acid or falts imparted to the water; and 
not originally combined in the plant, with that 
which is the meditim of its combination with 
the water: Care fhould, therefore, be ati 
the 
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the confiderations. on. experiments .regarding 
this kind of fpirit, to diftinguifh, as far as may 
be, that kind which is the confequence of the 
ftate of the fulphureous bodies in the plants 
themfelves,. from the other kind, which is the 
réfult of an accidental union. of the:effential oil - 
with the water, in the operation, by fome ad- 
ventitious medium; which, though it might be 
imparted to the water, by the fame vegetable . 
matter in which the’oil refided, was not yet 
before in a ftate of combination with the oil. 


~OExperRIMEnT XXXVIII. 
Separation of refins from the parts of vegetables, 
o 000 by liquefaction through heat. 
o'Take found pieces of old fir, or pine, trees, 
of ‘a:proper fize; and put them into a large 
earthen body pot, with a narrow neck, fill- 
ing the body or pot fo, that the pieces may 
bind each other. © Let it be then placed’ in 
any kind of furnace, or oven; where the 
whole ‘of it may be heated; being fixt tin 
fach manner, that the mouth of the neck 
may be depending in fuch manner,’ as to 
fuffer any fluid to run freely out from the 
cavity of it; a proper veffel being placed, 
as a receiver, to catch what may be difcharg- 
‘ed. Let: a fire be then gradually raifed in 
* Vor. II. O : the 
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the furnace: and the refinous and balfamic — 
parts will be liquefied; and run from the 
pot into the receiver; but great care mut 
be taken not to fuffer the heat to exceed 
the due point, that will make the refin flow. 
When the liquefied matter ceafes to come 
freely with this degree of fire, remove the 
veflel fet toreceiveit; and, having put another 
in its place, raife the fire, and an aqueous 
vapour will rife, and at the fame time the 
remaining part-of the refin will flow out; — 
but burnt toa black colour: and when this 
ceafes to flow, the receiver muft be again — 
changed: after which; by augmenting,the 
heat to the ftrongeft degree, a yet more burnt 
kind will be obtained. The matter thus ob- 
tained in the two firft veflels will be in a 
middle: (tate, betwixt balfams and refinss - 
but, being evaporated in a proper pan over 
the fire, or in a ftill, with or without water, 
will attain the hardnefs and. drynefs of refins, 
The firft kind, when obtained in this man+ 
ner from fir, and fuch other, trees as afford 
it copioufly, is not any otherway diftin- 
guifhed than by the general name. of refins 
the 
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the fecond kind, while in the unétuous fate 
in which it is feparated from the wood, 1s 
called tar: and this kind rendered dry by 
evaporation, and alfo ithe laft kind, as it is 
obtained from the wood; are called pitch: 


OBSERVATION. 


Refins are, alfo, obtainedin 2 native {tate from 
many plants, of which the balfams, exuding, ex- 
hale by the heat of the fun to a dry ftate. They . 
are, alfo, obtained by the artificial evaporation of 
balfams: asis conftantly practifed, in the way of 
diftillation, on turpentine, for procuring the 
effential oil; when the refiduum left is a refin | 
of the fame nature, as that obtained by the 
procefs of this experiment; except, that if 
(as is now generally done, ) water be put to the 
turpentine, the tefin will be more white and 
firm, than that feparated from the wood by a 
greater degree of heat, as in this experiment, 
which is unavoidably neceflary to that end. — 

‘This procefs is performed in Germany, and 
other countries; for the prodution of refin in 
very great quantities: a large kind of oven, 
with a proper trough channel, leading from it 
to a large receiving vefiel, being ufed inftead 
of the body or pot in the experiment; and a 
large furnace being built round the oven to {up- 
ply due heat to the wood put into it. ‘The con- 
verfion, by evaporation of the balfamjco-re- 
finous matter, firft flowing, into hard refin, and 

: O 2 of 
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of the tar into pitch, is made in large kettles: 
but might, with much greater advantage, be 
done in the way of diftillation with water ; as 
has been practifed here on tar purchafed for that 
end; fince, by this means, a very confiderable 
quantity of the oil of turpentine would be ob- 
tained, even without requiring any fubfequent — 
rectifications. | 


-ExpeRIMENT XXXIX. 


Separation of refins from other vegetable 
fubfiances, by means of vinous fpirit. 


Take the matter, containing the refin’; 
and, having reduced it to the ftate of 
a grofs powder; or, if of a ligneous tex- 
ture, to that of rafpings, or fhavings; put — 
it into a proper circulating veflel ; and add 
to-itas much rectified fpirit of wie, as_ 
will rife two or three inches above it. 
Place then the veffel in a gentle heat. of 
fand, or the balneum ; and let it remain 
there for fome time, fhaking it at ‘proper 
intervals. The refin will, by this means, 
be diffolved in the fpirit; and feparated 
from the other vegetable matter: from 
which, being freed, by filtering the folu- 
tion through linnen, it may be reduced to 

| | a dry 
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a drycohering ftate, by evaporation in bal- 
neo, or by any other gentle heat. j 


OBSERVATION. 


In this manner, thofe refins, which are fo- 
luble, may be extracted by vinous fpirit from 
the root, bark, wood, or other parts of vege~ 
tables: and, may be either retained with fuch 
fpirit in the ftate of a tincture; or feparated from 
it by the fubfequent evaporation. ‘This pro- 
cefs is frequently practifed for medicinal views: 
but rarely for any others, unlefs in the cafe of 
experiments. | ¢ 


| EXPERIMENT XL, 
Separation of refins from parts of vegetables, 
by means of the folution of atkaline falt. 


Take the matter from whence the refin 
is to be extracted ; and, having reduced 
it to the ftate of a powder,—or, if of a 
ligneous texture, to that of rafpings or fhav- 
ings; put it into a folution of fixt or volatile 
alkaline falts: and let the mixture ftand in 
a warm place for fome days. The refin 
will be diffolved; and may be feparated 
from the. folution, if of volatile alkaline 
falt, by evaporation only ; but, if of fixt 
alkaline falt, departure alfo is neceflary * 


O 3 which 


\ 
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which may be thus made. Add to the fo- 
lution, very gradually, diluted oil of vitriol, 
fo long as any effervefcence fhall appear, 
on the addition of a frefh quantity ;: by 
which means the alkaline falt, being neus 
tralized, the refin will be departed and pre- 


cipitated.. The fupernatant fluid muft then . 


be poured off as far as may be, without 
lofs of the refin; and a freth quantity of 
very elean water put to it: which muft be 
feveral times repeated, to wafh away all the 


falts. The remaining fluid muft be then — 


feparated from the matter, by means of 


filtering through paper) covered: with lin- — 


nen: and the refin, being collected. from 
the furface of the linnen, and put. into a 
fmall cup, may be dried in balneo; or Php. 
any other gentle heat. 


In many cafes, refins are not to ise eee 


tracted from the ather vegetable matter 
with which they are compounded, without 
the aid of heat; it is, therefore, neceilary 


— 


to boil them in a folution of lixiviate falt: 


and, in fome inftances, they -even refift all 


other faline menftrua, But the folution’ of 


the fal faponarius, 
Ons ER> 
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OBSERVATION. 

By the means of folutions of alkaline falts, 
mott of thofe colouredrefins, which are not folu- 
ble in vinous fpirit, may be feparated from the 
parts of vegetables: and not only all the other 
kinds, but even that,which ferves as a gluten, to 

ive firmnefs and rigidity to the, conftituent 
bres of the ligneous parts of plants, may be 
extracted. 3 

The firft operation of this experiment is fre- - 
quently practifed for the purpofes of dying, 
and making pigments for painting; and, in 
fome few inftances, for medicinal ufes: but 
the other is rarely performed, unlefs in an 
experimental view. _ 


ExPERIMENT. XLI. 


Combination of refins with fubftantial oils of 
. vegetables, 


. Take any vegetable fubftantial oil ; andj 
having put it intoan earthen pipkin, or 
other proper veffel, fet it over the fire; 
where add to it gradually, as it grows hot, 
the refin mtended to be combined with it: 
which fhould be previoufly powdered. Stir 
the mixture with a ftick: and the refin 
will be perfectly diffolved. 


igs. " ORSER 
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OBSERVATION. , 
It is not, neyerthelefs,, all refins that can. be 
thus diffolved -in. fubftantial oils, though the 
terebinthinate refins, gum lac, feveral of thofe 
kinds that go under the name of the gums ani- 
mi and copal, and many others, may. 
This operation is frequently practifed for the 
preparing drying oil for painting; for the com- 
pofition of varnifhes; and, with the addition 
of wax, for-forming; the matter for covering 
gil and ¢ere-cloth. It is fometimes done, 
alfo, in the compofition of plafters and un- — 
guents, for chirurgical ufes: but rarely with- 
out the combination, alfo, of other ED 
ExPERIMENT XLII. 
Combination of refins with effential oils, See | 
‘Experiment XVIII, | 


ExPERIMENT XLIIL. 


Combination of refins with vinous i fpirit. 
| See Experiment XXIX.! 


EXPERIMENT XLIV. way 


Ge duniiag of -refins with the ob lice g . 
alkaline falts. 


"Take the refill ts be diffolved ; and, 
having grofsly powdered it, pe “it ine 
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to a folution of alkaline falt; and place . 
itin a gentle heat for fome time: or, in 
the kinds where that is not effe€tual, boil | 
the mixture till the combination be made. 


OBSERVATION. 


The refin, thus djffolved, may be re-fepa- 
rated from the folution of alkaline falts, in 
moft inftances, by the addition of any acid in 
the proportion that will duly neutralize the 
alkaline falt: or by the folution of alum, the 
earth of which being departed, will attract 
thofe refins, and precipitate them along with 
itfelf, that might, otherwife, remain combined 
with the folution of the neutral falt, formed by 
the alkaline falt and the alum. 

The operation of this experiment is fome- 
times practifed on the refin contained in 
woods, and other various vegetable matter, 
for dying, and the preparation of pigments ; 
as, alfo, on fome few occafions, for medicinal | 
Wies"* | 


EXPERIMENT XLY. 
Combination of refins with the putrefying 
whites of eggs. See obfervation on Ex- 


periment XVHUT. Sect. I. Chap. Il. 
Part HI, Vol. I. 


Expg- 
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EXPERIMENT XLV]. 
Decompofition of refins by beat, on the prin~ 
ciple of incalefeence ; exémplified in’ the cafe 
of the refin of turpentine. | 


Fake cominton refirt ; and, having put it 
into a retort, diftil it ina fand bath; and 
an. ethereal. oil. will be raifed at firft, of a 
more fluid confiftence, and yellow ; and, 
afterwards, of a thicker confiftence, and 
reddifh brown colour : a {mall proportion 
of acid lymph rifing durmg the whole time, — 
If the fire be gradually augmented, nearly — 
the whole will come over, if the refin be 

: OBSERVATION. 

All other refins, being decompounded in 
the fame manner, afford the fame fubftan- 
ces; but im different proportions : and many 
are not, like the common refin, volatile, as to, 
nearly the whole of their fubftance:;, but leave — 
a larger proportion of coaly recrement.. 

This operation is never practifed, but in 
éxperiments, unlefs for the feparation of effen- 
tial oils from fuch refins, as have an aronratic, 
or other fragrant odour: or on Benjamin, for 


the feparation of the peculiar fubftance, wr | 
ATES the 
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the flowers; of which there will be occafion 
to treat more explicitly below, 


ExprerRIMENT XLVI. 


Decompofition of refins by beat, on the prine 
ciple of combuftion. 


Take refin of any kind; and, having 
accended it, fuffer it to burn with the 
accefs of air: and if it be of the kinds 
allied to that obtained from turpentine, it 
will be diffipated in flame, and vapour ; 
leaving little or no afhes: but there are 
other kinds, which containing a lefs pro-~ 
portion of ethereal oil, will not fupport a. 
burning ftate, till they be diffipated ; but 
will leave a confiderable recrement : which 
fubjected to the a¢tion of exterior heat, the 
air being fuffered to have accefs, will leave 
fome proportion of afhes, or calcined earth, 


OBSERVATION. 

This operation. is feldom praétifed, but’ on 
the compofitions of common refin, pitch, and 
others, in the form of flambeaus, or torches: 
or, in the compofitions of frankincenfe, Ben- 
jatnin, ftyrax, and others, in the form of 
incente, oral 


Expr 
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Experiment XLVI. 
Method of obtaining balfams from the trees 
which ae them. 


‘Make incifions in the depending parts of 
the bark of the turpentine tree, larch, pines, 
and other. trees, affording balfams, and 
place a proper veffel under them to receive 
the balfam, as it flows from the wounds. 
But the veffel fhould be of fuch form, that 
the matter contained in it may be fecured 
from the heat. of the fun, which would, 
other wife, exhale the effential oil contained 
in the balfam, before a fufficient quapnty 
be. collected. 


OBSERVATION. 


‘Many kinds of trees afford balfam without 
divifion of the bark; and fuch are collected - 
from them But the quantity, fo obtained, 


is (mall: and -if what thus exudes be not ta- # 


ken: from the tree while frefh, it is foon in- 
{piffated by exhalation ; and lofes its proper 


balfamic . confiftence. It is, therefore, by — 


means fimilar 'to thofe dire Qiedsa in this experi- 
‘ment, that ‘turpentine, as well the more, valu- 
able, as the common kind, are procured; 
though fome of a coarfer kind, and more refi- 

nous 
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nous confiftence, are procured by heat in the 
manner defcribed in the obfervations on Ex- 


periment XXXVIII. 


Experiment XLIX. 
Combination of native balfams with foirit of 


Wine. 


Take rectified fpirit of wine; and add 
to it an eighth or tenth of its weight of the 
balfam to be combined with it. Set them, 
contained in a proper phial or bottle, ‘in 
a fand heat; and let them ftand there for 
fome time ; frequently fhaking them toge- 
ther. The balfam will be diffolved ; and 
form a tincture : which may. be freed from — 
the feces, if there be any, by filtration. 


OBSERVATION, 


Some of the more fluid balfams may be» 
inftantaneoutly diffolved in fpirit of wine, by 
meer commixture without heat: but ethene 
as the turpentines, can {carcely be perfectly 
diffolved in it by any means; and require heat 
to effect that degree of combination, which 
may be made. This operation is fometimes 
practifed for the compofition of fome var- 
nifhes, and for fome medicinal preparations ; ; 

ut rarely without the fuperaddition of refins, 
ay other ingredients, to the compofition. 
i EX PE- 
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Experiment 'L, a 
Combination of native balfams with ethereal 
oils; . | 

ae yu vba 
Proceed as in the foregoing experiment: 
only fubftituting the ethereal oil for the — 
fpirit of wine. 7 | 


ot Oeste vat iome! oj niga” 
This is frequently practifed for the fame 
end as the combinations of refins with ethereal 
oils. asta } | 

Experiment LI. 
Combination of native balfams with fubfans 
: tial oils. eBadeat 


Proceed in the manner direCted in Expe- 
riment XLI. for the combination of refing 
with fubftantial oils: only fubftituting the. 
balfam for the refin. olacley i 


. ORsERV ATION. SOF 
“This is frequently pra@tifed for the compos 
fition of unguents, and plafters, with the ad_ 
dition of other ingredients: and fometimes, alfo, 
for the preparation of varnifhes. 


ExPe- 
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ExPERIMENT. LII. 


Decompofition of balfams by beat, on the prin- 
ciple of incalefcence; exemplified in the 


inftance of turpentine. 


Take turpentine; and, having heated | 
‘it in an earthen pot, till it be fluid, pour it 
ito a retort: of which it may fill two 
thirds. Place the retort in a fand bath; 
and, having luted to it a large receiver, 
diftil with a gentle heat not exceeding® 
noo degrees, according to Farenheit’s ther- 
mometer. When the diftillation appears to 
grow languid in this degree of heat, raife 
the fire gradually, as occafion may require ; 
augmenting it, at length, to 212 degrees; 
or that point, at which water would boil ; 
and when the fumes ceafe to rife, in any 
material quantity, with the continuation of 
this heat, let the fire extinguifh. By this 
means, an ethereal oil, during the firft de- 
gree of heat, perfectly limpid, thin, and 
colourlefs, but afterwards growing a little 
thicker, and verging towards yellow, will 
be obtained in the receiver; together with 

an 


208 ExPERIMENTS AND OBSERVATIONS 

an acid lymph, in a confiderable propor 
tion: and in the retort will be found a 
recrement, which will be common refin, 
that may be further decompounded by. the 
means above directed in Experiments XLVI 
and XLVII. for the decompofition of refins. 


OBSERVATION. 


In like manner may be decompounded 
moft other balfams: but the oils obtained will 
be in vatious proportions; as will alfo the 
{cent, weight, and other qualities of them. 

This decompofition fhews the conftituence 
of balfams to be, effential oils, refin, water, and 
acid: which are combined in a manner not to 
be affected by art. Refins are always, there- 
fore, a part of balfams ; and are themfelves — 
never produced but from balfams : unlefs thofe 
kinds, which being combined with gums, are; 
by that medium, imperfectly diffolved in wa- 
ter; as in the lacteous juice of plants. a3 

This operation is conftantly practifed for 
the obtaining the oil of turpentine: but, at 
prefent, it is moft generally performed in large 
{tills with worms; water being added to the 
turpentine. It is, alfo, fometimes practifed in 
the fame manner, and for the fame end, on 
tar: which will afford confiderable quantity 
of the like oil, The intention of the water 
is, to prevent the refin, when the‘effential or 
native oil is raifed, from being further decom- 
“a pounded 
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unded by that heat which the part next the 
ee, of the veflel would be fubieét to ; and 
fending over a thicker and coloured oil ; winch 
would deprave the other. But the renin’ Is, 
moreover, rendered lefs valuable, by part of it 
being difcoloured by burning : and it is fur- 
ther faid, that the quantity of effential oil 
is, alfo, really increafed, by this method, from 
fome combination of + water with it: the 
collective weight of the oil produced, and 
refin remaining after the diftillation, being af 
ferted to be confiderably greater than that of 
the turpentine originally. 


EXPERIMENT LIL 


Decompofi tion of balfams by aie on the fA ai 
_ ciple of combuftion, 


Proceed as in the cafe of refins, Ex- 
Sr XLVII and XLVIII. 


EXPERIMENT LIV. 


Separation of gum-refins from the latteous 
Juices of plants. 


Evaporate the laéteous juices of plants, 
firft over a fire, till the matter appear 
fomewhat thick or vifcid; and then in bal- 
neo mariz to drynefs. The remaining mafs 

mot. II, © P will 
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will be, in moft inftances, a gum-refin 3 
but, in order to diftinguifh when it is fo, 
the decompofition into the diftina gum- 
mous and refinous fubftances may be prac- 
tifed. | 


“OBSERVATION. 


Gnum-refins are, likewife, to be obtained 
from ‘the bark, root, or other parts of vege- 
tables: from whence neither the la€teous fap, 
nor any other juice is to be extracted : and; in 
this cafe, the whole being extracted by the 
ufe of fuch menftrua, as diffolve the gums — 
and refins’ feparately, they may afterwards” 
be combined by putting the extracts to- 
gether ; and evaporating the menftrual fluid — 
till the gum and refin remain in a dry ftate. 
But they are not, however, in many inftan- 
‘ces, to be united, by this, or any artificial — 
means, as they are originally in the plant+ 
and, therefore, where gum-refins are naturally 
commixt with the other vegetable fubftances 
in a dry form, they are not to be feparated 
from them, fo.as to be obtained in their na- 
tural and intire ftate. | 

This operation is practifed on the lacteous 
juices of many plants, for the obtaining the 
gum-refins in a dry ftate; but moftly with 2. 
view to the medicinal application of them: as 
in the cafe of opium and aloes. byt: 


i, EXP &- 
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ExPERIMENT, LV. 


Separation of gum-refins from the Jolid parts 
of vegetables. 


Take the folid parts of vegetables cons 
taining the gum-refins; and, having res 
duced it to powder, if it confift of the root 
or bark of any plant—or to that of rafp- 
ings, if it be ligneous, put it into a proper 
bottle or phial : and add as much reétified 
{pirit of wine, as will rife two or three inches 
above it. Set it in a gentle fand heat, for 
fome days, frequently fhaking the veflel, and. — 
a great part of the refin will be diffolved by 
thefpirit of wine. Filter, then, this folu= 
tion or tincture, through linnen: and then, 
having added to the refiduum fifteen or 
twenty times its weight of water, boil the 
mixture for an hour or maore, and the 
gummous part will be diffolyed by the wa- 
ter, as the refinous was before by the gum-= 
mous. Filter then the remaining fluid, 
while of a boiling heat, through flan- 
nel; and, afterwards, evaporate it over 
the fire till it begin to be of a thick cons 
ies fiftence 


. 
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fiftence: and then add to it the tincture, 
or folution made by fpirit of wine, and. 
finifh the evaporation in balneo ; reducing 
the matter, extra¢ted by both the menftrua, 
into one folid mafs; which will be the 
combined gum, and refin, extracted from 
the vegetable fubject. . , 


OBSERVATION. 


This operation is frequently praétifed for — 
medicinal purpofes on barks and roots: and 
the gum-refin, fo obtained, is called the ex- 


tra of the vegetable matter from whence it | 
is obtained: as in the inftances of the Pe- 


ruvian bark, and jalap root: however, it is not | 
ufual, in fuch cafe, to bring the matter to pet- — 


fet drynefs; but to leave yet fo much fluid, 


as may render the extract of the confiftence of 
a @ a 
balfams: or, ‘in fome cafes, of pafte. 


ExPERIME vr LVI. 


Partial decompofition of gum-refins, by the re- 


feparation. of the gummous and refinous parts 
from each other. 


Take any sum-refins ; and, having pow- : 


‘dered it, digeft it in rectified fpirit of wine, 
for fome’ days, with a gentle heat: after 


which, 
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which, the veffel being taken out of the 
heat, and, having ftood at reft fome hours, 
decant off all the fluid that can be feparated _ 
in a clear ftate, from the fediment; and 
wath the remainder with a little frefh {pirit 
of wine. Evaporate the tincture obtained 
in balneo to drynefs ; and the refiduum 
will be the refinous part of the gum-refin: 
as the fediment, left by the tin¢cture, is 
gummous: which, being freed from the 
greateft part of the remaining fpirit of 
wine added to wath it, by filtering through 
linnen, it may be dried by laying it on 
any proper veffel of glafs, or China ware, 
before a common fire. 


OBSERVATION. 


This is, on fome occafions, practifed for 
medicinal purpofes: but, at prefent, not fo 
frequently as it was formerly, in confequence 
of a notion propagated by fome eminent per- 
fons, that the gummous part of thofe gum- 
refins, that were purgative, were much more 
lenient and fafe than the refinous ; and, there- 
fore, ought to‘be freed from it. But it is now 
‘moft generally believed, on unprejudiced ob- 
feryation, that the gum-refin, in its native ftate, | 
as in the plant, is more efficacious than, and 
“equally fafe with, any prepared extract. 
Ye A oe EXPE 


ai EXPERIMENTS AND eters 
Experi MENT LVI. iss linc 

pronase of gum-refins by heat, on the 

RAE Ube enther gf habalefeenre or eetasapt 


See what. is already delta on lie dee 
compofition, ef gums and refins in the exs | 
periments: relating to,them 5 and. compare | 
them: for the effects in the decompofition of 
gum-refins by heat, in any manner, will be 
‘as the joint refult of the decompofition of 
any gum; and haar by the fame paeanen; 


‘Bxpprrment LVI. 


Purification of camplioe from beterogen 
matter, by _fublination. 


© Take camphor 5 “and, having put | it into 

a phial: cof pa: longifh form,: of » which. it 
mult not! fill above @ third part, fet inia 
ge entle fand heat ; Jetting only a Tittle mire | 
of the phial. be.buried, in. ‘the {and, than.3s 
‘filled, *' The camphor. will fublime:to,- po 7 
“upper part of ‘the glafs’: : forming @ tran 
‘parent chryfalline cake, of perfett wi ‘wihlite- 
be i in the.fire. do. not exceed the, due, de- | 

A te gree, - 


on VEGETABLE SUBSTANCES. 21¢. 
gree, or the camphor itfelf be not depraved 
by the admixture of fome coloured effential 
oil, | : 

' OBSERVATION. 

The camphor, as found in the fhops, 1s 
purified in a fimilar manner to this ; being © 
brought from the Eaft-Indies in a crude ftate. 
The veffels ufed in the fublimation are a kind 
of fhort conical bottles with flat bottoms 
and without necks. This kind is principally 
brought from China: and produced by the 
concretion of an effential oil, obtained by di- 
ftillation of the wood of a peculiar kind of 
tree, » But befides this {pecies, there is another 
produced in a native ftate, in the iflands of 
Barneo, Ceylon, and Sumatra: being found in 
cavities formed by nature, betwixt the bark 
and wood of the tree, under a chryftalline 
‘appearance; and fometimes attended with an 
effential oil, but at others not. The fair, 
bright, and larger pieces of this kind, are 
pickt out by the natives from the {maller and 
more -impure; and fold ata great price by 
thofe: who purchafe.it in order to its being 
fent to China; where, though the other fpe- 
cies abounds greatly, this is fold, when perfect, 
at the rate of two or three guineas a pound. 
Thé value, which it bears in that country, is 
lowing to its éxtraordinary. quality of prevent- 
‘ing .ahimal-fubftances from putrefying: on 
which {core it is employed for embalming the 
dead, according to the practice of perfons of 
Seexa P 4 


COn= - 
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condition; which it does in an effectual man- 
ner, by only furrounding the body with it, 
in the circoffagus or coffin: fuch body being 
firft freed, in fome degree, from the excre- 
mentitious parts, by pouring quickfilver into 
all the emunétories ; and fhaking and turning 
the body into al! the different pofitions, that may | 
aid the quickfilver, by. its weight and fluidity, 
to expel the loofe contents of all the parts into 
which it can find accefs. This kind is not 
imported here in the way of trade: bearing 
too great a price to be fold in common with 
the kind brought from China for medicinal 
qualities ; and not being wanted for the pur- 
pofes of embalming: but it is highly proba- 
ble the extraordinary qualities it — pofleffes 
might render it ufeful in other refpects. 2. 
Mr, Hellot, and fome others, have prepared 
what they-have called an artificial or imperfeét 
camphor from the ethereal oil of. {pirit of 
wine: which is only, in faét, the concretion 
which happens in the oleum napthe, produced 
as in Experiment XXXII. Sect. V. on keep- 
ing it for a long time: but as this fubftance wants 
the effentia! characteriftic of camphor,’ of not 
-being capable of being combined with either — 
acid or alkaline bodies, in fuch manner as to 
render it not again feparable from them in its” 
intire ftate; as, alfo, that of fubliming wholly 
in a folid form, it ought not to be deemed 
camphor; but a fulphureous concretion” fui 
generis, | : iv 


3 ExreE- 
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EXPERIMENT. LIX, 


Combination of camphor with vinous, fpirit. 


Take camphor; and, having powdered. 
it, putit into a phial with fpirit of wine ; 
and, {haking them well together, the cam- 
phor will combine with the fpirit ; and be 
perfectly diffolved. 


OBSERVATION. 


This combination may be again deftroyed, 
by the addition of water; which will depart 
the camphor, and caufe it to precipitate. On 
the principle of this folution and precipitation 
of camphor, a very eafy method may be found 
of purifying it, where fublimation cannot be 
practifed : for the {pirit of wine will feparate 
it from moft kind of heterogeneous fubftances - 
and the water will again free it from the {pirit 
of wine. heres oe 

This combination is frequently made for 
medicinal ufes, as an embrocation. © 


tte 3 EXPEs 


418 ExpERIMENTS AND OBSERVATIONS 


ExPERIMENT LX. 
Combinatiin of camphor with fubfantial and 
_— effential ails of vegetables. 


. ‘Take camphor; and grind it to powder 

in a glafs or marble mortar : and then, add- 
ing to-it: either any fubftantial or effential 
oil, rub them well together with the peftle. 
The camphor will, by this means, be dif- 
Bived'ih the Oh ee 
Or; otherwife, ‘havin g powdered thie cam- 
phor, put it, together with, the oil, into 
a. phial; and. place it ina gentle heat’; 
which may be moft coinmodioufly done 
by eeting it in ‘swarm wateyy where let 
fland, shaking. it, frequently, ‘all the cams 
phor be diffolved. 1) « oc [evriadiev peed 


VP of? DERE 
; Merten, 3 He) 
4) obser voOmpemr vy amponddiod es 

"Chis conibinatien is rarely practfed, unlefs 
for experiments, to demonftrate the foluble © 
quality of camphor in fuch oils + or, fome- 


times in the preparation of lufory fire-works. 


EXPE- 
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ExrERIMENT. LXI. 


Combination. of camphor with mineral acids. 


Take camphor ; and, adding to it. twice 
‘jts weight of any of the mineral acids well 
freed from phlegm, treat it as the oil and 
camphor in the preceding experiment. The 
camphor will readily combine, with part of 
the acid ; and form a, fluid, refembling in 
its appearance fubftantial oils: which will 
float on the furface of the remaining acid : 
from whence it may be feparated by means 
of a proper tritorium, | 


OBSERVATION. 


This combination of the camphor with the 
acids may be eafily deftroyed. by the addition 
of water: which departs the camphor from 
‘the acid, in its original ftate ; the acid not 
having made-any decompofition of the cam- 
por, as it would in all other inftances of ve- 
getable fulphureous’ bodies, with which it 
could commenttruate. 

This combination is at sa feldom ptac- 
tifed ; though it was formerly for medicinal 
purpotes. 


EXPE« 
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Experiment °LXIL 


Decompofition of : camphor by heat. 


Take camphor ; and fetting fire to it by . 
the touch of any body juminoufly ‘hot, it 
will flame till the whole fubftance be con= 
fumed ; leaving no recrement or afhes. 


OBSERVATION 


- Camphor can only be decompounded ‘by heat 
on the principle of combuftion: for being fub- 
dimed, either in clofe veffels, or in the open 
air, it rifesin its whole intire fabftance. From 
its confuming wholly in flame, as well as from 
its volatility and manner of production, its gene- 
tal affinity of nature with ethereal oils and {pi- 
yits is ‘manifefted: but in thefe qualities of fuf- 
fering rio decompofition, either -by- fublima- 
tion, or combination; with acids, ‘it. varies {pe- 
‘cifically from: both ; as it does, ‘likewife, by 
-not {uffering the leaft union with water, even 
by the intermediation’ of: acids, alkaline falts, 
‘or any other fubftance hitherto known ; which 
js, indeed, contrary to the nature of any other 
-falphureous body whatever.) 9% ; 


> 
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ExPERIMENT LXIII. 


Separation of the flowers of Benjamin, from 
the refin, by fublimation, 


Take Benjamin ; and put it into a deep 
earthen pot, with a narrow rim or margin, 
turning off from its upper extremity. Fig 
acap of paper, made by folding in a co- 
nical figure, to the upper part of the pot ; 7 
and fix it there, by bringing it over, and 
them tying it round the pot under the rim, 
Place the pot then in a fand ‘bath; and 
fublime with a very gentle heat, fo long 

as the paper continues to. be made warm. 
Take then the paper cafe from the pot; 
and it will be found covered on the inner 
furface with a white, or yellowifh white, 
(if the heat was fo ftrong as to raife any 
of the oil) flaky fubftance, having a kind 
of chryftalline appearance, which is the 
flowers of Benjamin. | 

If the quantity of Benjamin, put into 
the pot, be large, the paper fhould be re- 
newed during the operation : as the flowers, 
occupying a great fpace, may, otherwife, 
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not find room in the cavity of the firft 
cap. ) | 
OBSERVATION. si 
This is practifed for the obtaining the flowers 


_ of Benjamin for medicinal ufes: and the con- 
ducting it to the greateft advantage is oné of the 


moft nice and difficult operations inthe pharma~ _ 


ceuticchemiftry. The greateft art lies in adjufting 
the heat, in fuch manner as to raife the flow- 
ers without the oil: and in judging when to 
change the paper to prevent their falling down 
again into the pot. A thermometer fhould, 
therefore, be ufed; and the operation per- 
formed in a wooden lamp furnace; where, 
by the extin¢tion or reaccenfion of the feveral 
wicks of the lamp, the heat may be very 
quickly, either fuppreffed, or augmented, at 
pleafure. If, after the utmoft care, the flowers 
appear depraved with yellow oil, they may be 
purified by rectification conducted in the fame 
manner as the original fublimation ; only 
taking care, to take off the cap of paper be- 
fore the whole of the flowers be fublimed: 
fince the oil would again begin to rife, and 
teint them as before. This rectification may, 
alfo be advantageoufly practifed on thofe flow- 
ers, which may be obtained by continuing. 
the fublimation, after the oil begins torrife, fo 
dong as any will come over. s 


Expr- 
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ExPERIMENT. LXIV. nat | 
Separation of flowers of Benjamin from the 
refin, by means of folution in water. 


Take any quantity of Benjamin; and, 
having powdered it, put it into ten or 
fifteen times its weight of water already 
boiling, in a mattrefs. Let the mixture con- 
tinue to boil for a fhort time ; and then take 
it out of the heat; and, pouring the whole. 
into a {mall receiver or other glafs or earthen 
veffel with a wide mouth; let it ftand at reft. 
When the water is grown cold, the flowers 
of Benjamin will ‘be formed, in chryftals 
of a needle-like figure, at the bottom of 
the veffel, from whence they may be taken 
out. 3 

OBSERVATION. 

This operation ‘is feldom performed, but for 
experiment; becaufe the fublimation is equally 
eafy to thofe who know how to manage it 
rightly, and the quantity of flowers, to be’ob- 
tained free of any impurity, is greater. It is, 
however, extremely curious: as it fhews the 
faline nature of the flowers of Benjamin ; which 
feems an extraordinary deviation of nature from 
the analogical fyftem, in forming a faline body 
of an effential oil, for fo, with refpect to its 

| con- 
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contftituence, and all other qualities, except this, _ 
and its fubliming in a folid form without any 
decompofition, that fubftance mutft be efteemed. 


ExPERIMENT LXV. 
Combination of flowers of Benjamin. 


Proceed with vinous {pirit as was direéted 
for camphor in Experiment LIX; and the 
~ flowers of Benjamin will be diffolved. 


ExpeERiMenT LXVI. : 
Decompofition of flowers of Benjamin by heat, on 
| the principle of combuftion. 


Set fire to the flowers, by putting a thick 
iron or brafs wire, heated red hot, among 
them; and they will be confumed in flame. 


OBSERVATION. 


The flowers of Benjamin, when accended, 
will flame like effential oils: but they do not 
take fire fo eafily: the phlogifton being more 
~ controlled by the acid in their conftituence than 
in that of fuch oils. It is, however, evident from 
this, as well as their volatility, that they are of 
a fulphureous nature, according to the charac- 
teriftics of fulphureous bodies, given in the ge- 
neral obfervations on vegetable fubftances: but 
it is the only inftance of any fulphureous body, 

except fpirits, and the falt faid to be formed by 
e 
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_ the concretion of oil of cinnamon, which ma 
be juftly fufpected to be of the fame nature, 
that will combine with water, without the ; 
mediation of fome third body. 

For experiments and obfervations, 1 ‘elating to 
the nature of the faccharine matter, fee p. 31. 


EXPERIMENT LXVII. 
Decompofition of wax by heat, on the pr ah of 
incale/cence. 

Take wax; and, having cut it into thin 
pieces, put it into a retort, of which ‘it 
may fill the half. Let the other part. of 
the retort be then filled with clean {and, al- 
moft up tothe neck; and, afterwards, gently 
heated, that the wax may melt; and be 
commixt perfectly with the fand. Place it 
then in a fand heat; and having fitted on 
a receiver, diftil with a gradual heat; An 
acid lymph of a difagreeable {mell will firft 
come over in a {mall quantity: which ceaf- 
ing to rife, though the heat be continued of 
the fame degree which firtt brought it over, 
“let the receiver be changed for another fixt 
on with lute; and the fire being raifed, an 
“oil will rife of a thin confiftence, as it con- 
denfes on the furface of the receiver, but 

‘Vou. Il, Q {oon 
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foon concreting: to the thicknefs of butter, — 
and of a colour almoft white. The fire 
being ftill more inereafed, the whole quan- — 
tity of wax will come over; and form the 
fame kind of butter; havi ing loft the hard- 
nefs and friability of wax, and becoming 
unctuous; and liquifiable by the flighteft 
heat; as other fat bodies of the fame butter= — 
like confiftence. This fubftance is, there- 
fore, properly diftinguifhed by the name of © 
the butter of wax. But it may be converted 
into a fluid, though very unctuous oil, by 
‘repeated diftillations: which may be per- 
formed, by putting it into a retort without — 
‘the addition ‘of fand, and having luted on | 
‘a receiver, diftilling by very flow degrees: 
‘of which the meafure may be, that about 
ten drops fall from the néck of the receiver 
in one minute: till the whole be come over. 
By féveral facceffive rectifications, perform- 
ed in this manner, the oil may be rendered 
tranfparent, thin, and ofa very foft re- 
laxing nature. In this ftate the produce of 
wax by diftillation may be with propriety 
called the oil - wax; to diftinguifh it 

from 
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from the butter raifed by the firft diftilla- 
tion, ; 


’ OBSERVATION. 


. The intention of ufing the fand, in this di- 
ftillation, is only to prevent the ebullition of 
the wax; which would be apr, otherwife, to 
make it overflow into the neck of the retort: 
for it does not combine with, nor change, in 
any other refpects, the nature of the wax, 

It appears from this experiment, that wax 
is greatly of the nature of fubftantial oils con- 
ereted: except with refpec to its volatility, 
without further decompofition, than the fepa~ 
ration of that acid and water, to which its 
greater concretion feems owing: and indeed the 
principal difference betwixt the butter or oil of 
wax, and fubftantial oils, confifts, in that the 
Jaft have a greater proportion of earth than the 
other; as appears by the decompofition by com- 
buftion: which accounts for this variation in 
the degree of volatility. Ang) wo 
_. This procefg is not applied to any other than 
medicinal purpofes ; and even with refpect to 
them it is at prefent much neglected: though 
it is faid, that the butter, and in yet a greater 
degree the oil, is an excellent unguent again{t 
thofe cracks of the lips, or hands, commonly 
called choppings; and in other cafes, where 
the emollient, and relaxing effects of oils are 
wanted, 
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ExPERIMENT , LXVIIL. 
Decompofition of wax by combuftion. — 


‘Take wax}; and fubjecting it to a burn= 
ing heat with the accefs of air, it will con, 
fume, as fubftantial oils, almoft whelly.in 
flame: leaving little or no earth or afhesi: 


| OBSERVATION. - hit: 

The greater brightnefs of the flame of wax, 
its burning with much lefs fmoke, and leaving 
no athes, evince, that there is a greater propor- — 
tion of phlogifton to the earth in wax, than in 
fabftantial oils: to which principle, alfo, its ve- 
latility without decompofition is owing. — It 48 
for this reafon, that wax is fo far fuperior to 
fevous oils of animals, for making candles. 
The fame proportionable differeiice is found, 
betwixt the groffer and fevous 6il of animals, 
and the more fluid concreted artificially, pyr 
now praétifed, into the fictitious fperma cxeth; 
where the oils being of a purer kind than that 
of tallow and prevented from rifing too faft 
it: fmoke, by the combination of acid, they 
approach,’ with fefpect to their combufti 


Qualities, tothe mature of wax, 6 0) =" 
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EXPERIMENT” LXIX. 
Converfion of the yellow colour of wax into white, 
by the action of the fun, and air. 


Take wax; and having melted it in hot 
water, ftrain it through a linnen’ cloth. 
When it is cold, cut it into very thin flices 
or fhavings ; and expofe them, in fome open 
place fecured from duft, to the fun and air, 
often turming them; and fprinkling them 
with clean water. In fome time, variable 
according to the feafon and weather, the 
whole fubftance of the wax will become 
perfectly white; and much more brittle than 
at firft: and will burn with lefs {moke; 
leaving little or no afhes. The wax in this 
{tate is called white or bleached wax. 


OBSERVATION. 


This change can only be made on the brown 
wax forming the combs of bees: for the green 
colour of the wax, obtained from the candle- 
bury myrtle, is not to be difcharged from it, 
without the decompofition of the wax, by any 
means hitherto known: though the difcovery — 
of fuch means, which feem very poffible, might 
be very confiderable to fome of our colonies. 
Mr. Boyle afferts, that brown wax may be 
Q3 rendered 
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rendered white by melting it, through means 
of heat, in fpirit of wine: but it is one of thofe 
many extraordinary miftakes, into which he 
has fallen with refpect to facts of this kind; for 
no fuch effect follows, in any degree, that ope- 
ration. 

This procefs is practifed in the way of a 
common manufacture, for preparing wax for 
making candles, and for other purpofes ; and 
Gt is: called the bleaching wax: {ome other 
method of effecting which, in a much quicker 
and le{s laborious manner, might probably be 
difcovered, if the proper experiments were 
judicioufly and induftrioufly made, 
Experiment LXX, 
Separation of the colorific matter of the fiamina, 
and petals, of the flowers of various plants 5 

exemplified in the inflance of ‘faffron. 
Take faffron; and, having put it in a 

proper phial, pour on it rectified fpirit of 
wine; till it-rife three or four inches above 
the furface, and fet in a gentle heat, for 
three or four days, frequently fhaking the 
phial.. Remove it then from the heat; and 
Jet it be a day. at reft, and afterwards 
ftrain off the tincture or folution, that will 
‘be formed, through linnen. To the re- 
‘maining faffron, add the fame quantity of 
{pirit 


+» 
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{pirit of witie as before ;and repeat the fame 
treatment in other refpects; only, in ftead of 
a fecond repetition of the {pirit.of wine, fub- 
ftitute water,’ Shake the faffron well in the 
water; and then, fuffering “it to’ fubfide} 
ftrain off the coloured fluid; and add a 
fecond quantity of the water, which may be 
alfo fhaken and {trained off as the other. Mix 
then together all the quantities of the {pi- 
rituous tinctures, and coloured water: and 
evaporate them, over a gentle fire, till the fluid 
appear to acquire fome degree of thicknefs ; 
after which proceed with a very gentle heat, 
to bring the matter to a folid confiftence in 
balneo; obferving, neverthelefs, not to urge 
it to too great drynefs; as even moderate 
heat will affeét it, after it is freed from all 
moufture, 


OBSERVATION. 


This extract is called the efence of faftron ; 
and may be made with water, inftead of fpirit 
of wine: but a greater edd is then necef{- 
fary to feparate the whole of the colorific 
matter from the fibrous part. of the chives. 
Since the attraction of f{pirit of wine is greater 
to fuch matter than that of water, even aided 
by alkaline falt; as may be feen.in the follow 


Q4 ~ ing 
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‘ing experiment. Take fome portion of lixi- 
viate falt, and a few chives of faffron; and add — 
to them fome water; but not in a proportion 
to diffolve the whole of the falt. After the mix- 
ture has ftood fome time, put to it two: or 
three times the meafure of the water of pure 
alcohol, prepared by means of lixiviate falt, as 
directed in Experiment XXVII. Sect.V. and, 
‘having fhaken them together, the alcohol will 
take the colour, from the folution of the falt; — 
leaving it colourlefs. Or, in default of alcohol 
already prepared, take two or three chives of 
faffron, and, having tied them to a bit of iron 
wire, that they may be kept by its weight at 
the bottom, put them into.a phial; and add 
to them common rectified fpirit of wine; and 
in a fhort time yellow lines will dart from the 
bottom to the top, and there collecting form a 
coloured body ; which will extend itfelfgra- 
dually downwards. till it reaches. the folution of 
alkaline falt; and there bound itfelf: the folu- — 
tion remaining uncoloured, under the tinged 'fpi- 
rit, ‘The fame would happen, fhould the fpitit 
of wine and water be put together fimply; ifthey 
would remain in a feparate {tate from each other: 
but they neceflarily unite; as, when the water is 
not impregnated with lixiviate falt, itisrequifite 
to the end of the experiment to'add it. 
The fame operation may be praétifed‘on the 
 colorific matter of the petals of the flowers 
of many other plants; from whence’a matter 
of the fame. general nature will’ be obtained ; 
though differing in {Cent, colour, and flavour, 
| and 
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and in. fome inftances combining with. vinous 
fpirit and rejecting water; in others, with water — 
rejecting the vinous fpirit; or with both, as the 
faffron. In extracting this matter from the 
fibrous part of any vegetable matter affording 
it, regard’ muft, therefore, be had to. the par- 
ticular natare of the vegetable: in-this refpea& 
This operation, as far as regards’ the folation 
and part of the ‘evaporation, is’ pracufed:on 
faffron, for the making the medicinal:extra, 
called the effence of faftron; and’ by fome'after 
Paracelfus, the aroph, as. meaning the aroma 
philofophorum: which is not, however, to: be 
brought to a dry ftate, but fuffered to retain 
fuch a quantity of the fluid, that the effence 
obtained may equal the weight of the faffron 
from) whence it was obtained, It. is,, allo, 
practifed, fo far as the folution, on’ violets, 
clove jelly flowers, and others, for the: com- 
pofition of medicinal fyrups: and fometimes, 
alfo, for making pigments, and tinctures, for 
painting, and ftaining. Te 


‘Expr RIMENT LXXL. 


Combination of the colorific matter, as obtained 
in the preceding experiment, with water. - 


Take the extract, as.obtained in the pre- 
ceding experiment; and, putting it into a . 
phial, add warm ‘water; and, fhaking the 
phial, the coloured matter will be perfectly 

GF sa ~ diffolved, 
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diffolved by the water ; forming a: ‘tranfpa~ 
rent folution. | . 
OBSERVATION. 


_. The fame may be done by all other Genie 
extracts, but thofe which are foluble in fpirit of 
wine only.. It is rarely practifed to diflolve the 
feparated matter of this kind: becaufe the fame _ 
folutiom may be made by ufing the part of the, 
vegetable affording it: which. is confequently 
done on many occafions for malingi coloured 
bactures, 


EXPERIM ENT LXXil. 


Combination of the colorific matter, as obtained in 
| Experiment LXX, with vegetable oils, 


Take any kind of vegetable oil; and; 
having put it into a phial, add to it the 
extract or effence of faffron, as procured by 
Experiment LXX. Place the phial in a mo- 
derate heat ;.and let it remain there, fhaking 
‘the veffel at proper intervals, till the extract 
be diffolved in the oil. 7 


OBSERVATION. 

The combination with oils, is peculiar to 
the colorific matter of the faffron; and fome 
few other fpecies; and not general to this kind 


of ses Senn It is not at prefent practifed, oe | 
leis 
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lefs in the cafe of one peculiar kind, which 
varies from moft others in rejecting combina- 
tion with both vinous {pirit, and water, un- 
lefs in an imperfect degree ; though it readily 
and perfectly combines with oils. This is the 
tinging matter of the alkanet root : which, on 
the fcore of this quality, is employed in the 
compofitions for lip-falves, and fome other 
purpofes, where the giving a red colour either 
to fluid, or fevous oils, may be required. 


ExPeERIMENT LXXIII. 
Deeompofition of the colorific matter, as ob- 
tained by Experiment LXX. through heat, 
on the principle of incalefcence. | 


Take the extract, as obtained by Ex- 
periment LXX. and, putting it into a re- 
tort, diftil with a gradual heat: and an 
ethereal oil, with a lymph flightly acid, 
‘will come over. | , 


OBSERVATION. 


This procefs, not producing any fubftance 
of value equivalent to the expence of the pre- 
paration, has never been practifed ; unlefs as 
an experiment, to fhew the conftituence of 
the fubject matter, : 


SEC. 
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sb THT deo. ajith seat 


Experiments and. obfervations an the native 
| gcids of Peete: nl 


epee edly a 


Cpnbahaelan of the mative wegetable acids iat 
! alkaline bodtes. 


AKE any native acid of vegetables ;. 
fuch as.that affarded by lemons, oran- 
ges, or any. other fruit of a four flavour; ~ 
and, having diluted it with an equal quantity 
of water, add to it, gradually, any alka- 
line falt, or earth, fo long as any effervef- 
cence fhall appear to follow on the further 
admixture. Filter then the folution; and, 
afterwards, evaporate it in balneo ; and 
a neutral falt will be formed, but different 
according to the different kinds of acids. 
OBSERVATION. de 
As the falts, produced thus, will be different 
when formed by the. acids. of different vege- 
tables, though with the fame alkaline body; 


fo they will be, alfo, different from what 
they 
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they would be, if vinegar was fubftituted in 
the place of them. This difference may be 
evidently difcerned in the cafe of lixiviate 
{alt combined with the juice of lemons, and 
with vinegar: for, with the vinegar, the fal 
diureticus, or the terra foliata tartari, will be 
produced ; which will be found to diflolve 
readily in f{pirit of wine, to aflume, under 
proper management, a peculiar foliated ap- 
pearance, and to poflefs other properties want- 
ing in the falt formed by the juice of lemons. 
In trying this experiment with a great num- 
ber of alkaline bodies, as alfo with the colo- 
rific matter of vegetables, this kind of acid 
will be found a more general menftruum 
than vinegar, or any other {pecies; and may, 
therefore, be applied, with great advantage, 
to the taking out the ftains, called iron molds, 
formed by ink; or other {tains made by metal- 
lic bodies; and to cleanfe fubftances, when 
fouled by adhefions of any alkaline matter; or 
vegetable tinges on their furface. 

_ This procefs is frequently practifed in me- 
dicine, fo far as the combination of the two 
fabftances, in the inftance of lixiviate falt, 
under the names of falt of wormwood, or falt 
gf tartar, for the compofition of the bau/tus 
febrifugus, as it is called: the efficacious part 
of which is, in fact, nothing but the folution 
of the neutral falt generated by the combina- 
tion of thefe two fubftances; though diftilled 
waters or {pirits, or other ingredients, be added 
for the parade of the form, 
. INSTI. 
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PART V. 


Experiments, and, obfervations, on metallic 
bodies. — 


OH AP he 
General obfervations on metallic bodies. 


KAA ETALLIC. BODIES are opake, fhine- 
i M ”} ing, fabftances; of foflile production. » 
Their generical characteriftics con- © 
Seapeane fift, a the being heavier than any 
other bodies ;—infoluble in water, without addi- 
tion ;—fufible, as to. their whole fubfiance by 
heat, at leaft under fome circumftances of com- 
bination with each other ; or otherwife fluid in 
every degree of heat, and cold ;—and indecom- 
poundible by beat, on the principle of incalefcence 
(that 1s to fay, with the abfence of air and nitre) : 
which qualities, witha peculiar fhining, or glitter- 
ing appearance, and that of a ftriated, or lamt- 
RRs | | nated, 
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nated, texture in parts broken’ from each other, 
when taken together, diftinguifh metallic 
from all other bodies. 

In their opacity, and firiated or laminated 
texture, and peculiar glittering appearance, me- 


tallic bodies differ from plats, formed or com- 


pounded, either wholly, or in part, of them- 
felves ; and in their znfolubihity in water, from 
falts compounded, in part, of themfelves; both 
which refemble them in their_ponderofity :— 
in their not admitting of decompofition by heat on 


the principle of incalefcence, they differ from the 


ores that are compounded of themfelves and 
mineral fulphur; which refemble them in their 
-ponderotity and glittering appearance:—and in 


their greater fpecific gravity, and peculiar flining — 


or ghttering appearance, they, differ from all 
other fubftances, | 


Metallic bodies appear, either pofitively,<or 


analogically from the analyfis and refufcitation 


of the greateft number of them, to be confti-- 


tuted of an earth peculiar to ach kind, and'phlo- 


gifton : but this is not experimentally demon- | 


itrable with refpect to gold, filver,mercury, and 
platina: as they fuffer no analyzation, or decom- 


‘pofition, by which their elements can bé{e- | 


~parated fo as to fhew the fimple nature of 
‘them: nor can there, confequently, be any 
opportunity of fuch a refufeitation, as would 
-évince what were the proper elements, from 
‘the actual re-prodution of the compound. It 
is, however, reafonable, from analogy, to con- 
clude, thatthefe four metallic bodies, astheyagree 


& 
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in all other general properties with them, are: 
formed of the fame conftituentsasthe others: and, 
indeed, fome properties of gold leave no room to__ 
doubt, but that it contains an equal, if not much 
greater, proportion,of phlogifton, than other. 
metalline bodies; and that, befides fuch phlo~ 
gifton, it is formed of fome earthy bafis, is evi-+ 
dent from its qualities: as phlogifton neceffarily 
requires fuch a medium, in order to its confoli- 
dation and fixity. The other metallic bodies, 
except gold, filver, platina, and mercury, admit, 
however, of an analyzation ; and put this point 
eut of queftion with regard to them: for, by 
combuttion either with the accefs of air, or by 
the addition of nitrous falts in a due degree of 
heat,. they are calcined; that is, the phlo- 
gifton is feparated from them, by its com- 
bination with the fpirit of nitre in the air, or 
the nitrous falts; and the earth leftin a fimple 
ftate ; or fuch an approximation to it, as is the 
fame with refpect to all fenfible effects, The 
qualities of thefe earths, while in their fimple 
ftate, have been before illuftrated in the ob- 
fervations and experiments on earths, already, 
given’; and the more particular nature of each, 
with refpect to union with, or {Cparation from, 
the phlogifton, will be difplayed-in the fol- 
lowing experiments on metals. 

Metalic bodies ate generally diftinguifh- 
ed into METALs, and seMI-METALS: and 
to thefe may be added, a third clafé; 
formed of fuch, as differing both from 
metals and femi-metals, in fome other par- 

#Vot. II. R ticu~ 
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ticulars,’ though they agree with them, in 
thofe which I have given as the {pecific cha- 
racteriftics of metallic bodies, and vary, of 
courfe, generically from all other fubftances,’ 
_ may, therefore, be deemed ANOMALOUS, of’ 
HETEROCLITE METALLIC BopiEs. | The me- 
tals are fix in number ; GOLD, SILVER, COPPER, 
LEAD, TIN, and rron:—the femi-metals are’ 
commonly efteemed four in number ; ZINC, BIs~ 
MUTH, REGULUS OF ANTIMONY, and ARSE- 
NIC in its reguline ftate; but to thefe, fome have’ 
more lately added twoothers, under the names of 
regulus of cobalt and nickel:—the anomalous 
or heteroclite metallic bodies, at prefent known, 
are two ; platina, and mercury. | ; 
Metals are; metallic bodies -poffeffing the 
qualities, above afcribed to fuch in general; 
but differing from all the others, 7 deg more 
malleable under proper circumftances ; as; a\{o, from 
all, but platina, in their greater fixity; from the 
femi-metals, in their greater fpecific gravity; 
from platina, in their fu/blity; and from mer- 
cury, in their folkd confiftence ;—and from all — 
other fubftances, in that combination of qualities, 
which gives the fpecification to metallie bodies. ~ 
Malleability, in an abfolute fenfe, is; by 
moft writers, inaccurately made the charac- 
teriftic or mark of fpecification betwixt'the 
metals and other metallit bodies; but it 1s not 
juftly authorifed by the fact. For platina, and 
fome of the -femi-metals, when pure, -have 
a fenfible degree of this quality : andthe. 
metals themfelves may be deprived of “i 
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without any other fenfible change in’ their 
hature ; as, indeéd, in its native {tate, One of 
_them is almoft conftantly devoid of it; and 
Owes it, «in almoft all cafes, to a change 
produced by art ; and yet, under the privad 
tion of this quality, none ever {crupled 
to deem them metals. If, therefore, this 
quality be not peculiar to metals, but in 
the degree, and they may juftly exift with- 
Out it, under that name, it ought~ not to 
be faid, that they differ from other’ metallic 
bodies in being malleable ; but only, in 
having the power or capacity of becoming fo 
in a greater degree than they. As the other 
expreflion feems to imply, that metals are al- 
Ways malleable, and other metallic bodies 
never {6; which is certainly contrary to the 
true ftate of the matter. Since platina, and 
zinc, are far from totally wanting’ this qua- 
lity : and iron, in its natural ftate, very rarely 
poffeffes it; and, having attained it through 
changes produced by art, may be deprived of 
it by the fighter means ; and fuch as cannot be 
alledged, on any demonftrable ground, either 
to add ‘any thing to, or take away from, its 
proper conftituence : and the fame holds good, 
in fome manner, of all the other metals. 
‘Metals are divided into two claffes; the prr- 
FECT, and iMPERFECT: by the perfect, is 
meant fuch as are fo conftituted; as to fuffer 
no decompofition or change by culinary fire : 
refifting, in-a fixt ftate, the greateft heat, of 
that kind, for any Jeneth of time: and by. 
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the imperfect, thofe which become volatile, 
and are alfo analyzed by heat : fubliming either 
wholly, or fuffering the phlogifton to exhale, 
and leave the earthy part, or bafis, either in 
the form of a calx, or {coria. | 
The perfect metals are two in number; 
GoLpand sILvER; the zmperfec? metals are four ; 
COPPER, TIN, LEAD, and IRON. ta 
- Gold has the firft place given to it of the two 
perfect metals. It poffeffes all the characteriftic 
qualities of metals above enumerated in a plena- 
ry degree; and joins to them a fpecific gravity, 
greater than that of any metallic or other. body 
hitherto known; (unlefs itfhould prove, as feems 
very probable, when platina fhall be reduced toa, 
purer ftate, than when made the fubject of exami- 
nation in.the experiments hitherto publifhed, 
that it is an exception to this pofition ;) being 
betwixt nineteen and twenty times as heavy as 
water, which appears by the proportion it lofes 
when weighed in that medium. It is of a 
full yellow colour ; and is liquifed by the de- _ 
gree of heat, which brings it to a flate of lu- 
minous whitenefs; but it, neverthelefs, re- 
mains without change in that, or any other 
degree of heat producible by culinary fire, 
for the greateft length of time in which it has. 
been hitherto continued in fuch a ftate, . For, © 
though Mr. Homberg has afferted, that in the, 
experiments tried by him on gold, it was vitrified,. 
and rendered volatile, through a focal heat cal-. 
lected by means of a very large concave mirror;, 
yet, from the failure of all others in age 
i. 7h ae 
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the like, either by the fame, or even larger 
glaffes, the veracity of his relation, or the ac- 
curacy of the encheirefis of his experiment, 
may be juftly doubted: and it may be re- 
ceived, on good grounds, that gold, in its 
fimple ftate, is neither to be rendered vola- 
tile, not changed in its form or qualities, other- 
wife than what relates to fufion, by any degree 
of heat whatever producible by art. Gold is 
the moft malleable of all metallic bodies, when 
in a pure ftate; and, under due circumftances 
of temper (according to what will be hereafter 
explained of that principle), is very flexi- 
ble: on account of which foftnefs of texture, 
it does not afford, when ftruck, a tinkling bell-. 
like found, as the more rigid metallic bodies, 
It combines freely, when in an intire ftate, 
with a compound of the acid of fea falt and 
nitre, called, for that reafon, aqua regia; and 
is perfectly diffoluble by it: but not in the 
leaft with either the vitriolic, or nitrous fim- 
ply, in any ftate. There are, neverthelefs, fome 
who affirm, that the magiftery, precipitated 
from the aqua regia, is foluble in fpirit of falt ; 
and with fome truth, if no ablution be made 
of the falts from the magiftery: for this does 
not contradict the doctrine, that gold will 
combine with no acids except a compound of 
thofe of nitre and fea falt; as a confiderable 
proportion of the nitrous acid of the aqua re- 
gia, from whence the precipitation was made, 
remains combined with the gold, in the pre-_ 
cipitated ftate ; and co-operates, with the frefh 
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{pirit of falt added, in the re-diffolution ‘of the 
- magiftery. It is faid, likewafe, that the fpi- 
ritus falis dulcis, or combination of the {pirit 
of falt with vinous {pirit, effects this folution | 
more powerfully than the fimple acid of fea | 
falt. Gold, being in a diffolved ftate, by 
means of aqua regia, will combine freely with 
the ether, or exalted oil extracted from vinous © 
{pirit by the decompounding power of the vi- 
triolic acid; fuch ether departing the gold | 
from the aqua regia, and keeping it in a boyant — 
ftate, on the acid. 3 . ieee 

It is, likewife, departed from aqua regia by - 
the addition of alcohol or effential oils ; and, for. 
fome {mall time, fufpended on the furface of 
the fluid by them; but, at length, precipi- 
tates: from whence it may be reafonably con- . 
cluded, that this departure is made rather by 
@ combination of the alcohol, or effential oil, 
with the acid, rendering it neutral to the gold, 
than by their attractive action on the gold it- 
’ felf: though the confequence of retaining the 
gold fhews it to be otherwife in the cafe of — 
the ether, The gold may, alfo, be departed 
from aqua regia by all the metallic bodies, — 
except filver and arfenic; as, likewife, by al- 
- kaline falts and earths ; a precipitation follow- 
ing, in all thefe cafes. The magiftery, ob- — 
tained by the precipitating it through the ~ 
means of alkaline falts, being expofed toa | 
moderate heat, explodes with an immienfe — 
force :. a very {mall quantity giving the report 
of a piftol or mufket.; from whence the ma- — 
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giftery of gold, in this ftate, is called aurum 
filminans. A feather, or any other animal 
or vegetable fubftance, being dipt in the folu- 
tion of gold in aqua regia, will be ftained by 
it of a red colour: which is a property not 
found in the folution of any other metallic 


y. | 
Gold will alfo combine with hepar fulphuris, 
by commixture with it, in the fufed {tate of the 
hepar: and, the compound produced, will fo 
combine with water, as to be perfectly dif- 
folved by it. It may be alfo diflolved, when 
in the ftate of a magiftery, in a folution of the 
Jixiviate falt, previoufly combined with the fixt 
fulphur exifting in the coal of animal fub- 
ftances. 

From both thefe laft mentioned menftrua, 
the gold may be departed: by the addition of 
any acid: or, otherwife, feparated from them 
by decompofition, through heat on the prin- 
ciple of combuftion, of the fulphur; as it 
will be, by that means, deftroyed, or {ub- . 
limed ; leaving the gold and lixiviate falts. 

The magiftery of gold is, likewife, faid to 
be foluble in a folution of volatile alkaline 
falts: but to fucceed in this, a therough ablu- 
tion of the falts fhould be previoufly made 
from the magiftery. 

The magiftery of gold being mixed with 
vitreous fluxes, or even with moft. kinds. of 
glafs, it will vitrify, if that degree of heat, 
which will liquefy fuch fluxes or glafs, be ad- 
miniftered, and duly continued... This glats, 
at). R 4 when 
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when the magiftery is precipitated from the 
aqua regia, by tin or other metallic bodies un- 
der due circumftances, will be of a red colour, 
like that of a ruby: but when produced by 
precipitation, made with alkaline {alts copioufly 
ufed, it will incline more to.a purple. Gold 
may be again brought back from this vitreous, 
to its original metallic form, by the reduction 
or decompotition of the glafs; and fubfequent 
fufion with alkaline falts. ra aaa aie 
The malleability of gold may be leffened or 
increaied, through the alteration of its temper, 
by heating it to near a luminous degree, and 
immerfing it in fome cold medium, or fuffer- 
ing it to cool gradually: but it may be, in a 
much greater degree, deprived of this quality, 
by the fumes of vegetable fubftances burning, 
and not reduced to the ftate of a perfect coal; 
or by the admix‘ure of arfenic, even by ce- 
mentation, and of the cther {emi metals or tin ; 
and, alfo, in various lef{S proportions, by lead, 
iron, copper, or platina., ,The yellow colour 
of gold is, likewite, impaired by the fumes of 
arfenic, or admixture of tin ; as, likewife, by 
Jead, in a very great degrees; and the other 
metals in various lefs proportions. The fame — 
effect is produced by fufion together with 
nitre or borax: but may be again removed 
by a fufion with fea falt: or by cementation with 
other bodies containing the acid of that falts 
and made to emit it in the ftate of fumes. 
Gold, therefore, differs from filver, 7” 2ts 
being of @ yellow colour, and having a greater 


pe 
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fpecific gravity; and im refijling, when in an 
intire fiate, the difflving or corroding aétion 
of all acids, except aqua regia; and the vola- 
tilizing action of antimony ;»as, alfo, in refujing 
all combination with mineral fulphur:—from all 
other metallic bodies, likewrfe, (except perhaps 
platina,) 72 having a greater {pecific gravity, and 
thofe gualities that are peculiar to perfect metals: 
—from platina, zm its colour; fupbility, with- _ 
out addition, by the heat of culinary fire ; intire 
precipitation from aqua regia, by the addition 
of metallic, or other alkaline bodies fingly ; 
and stinging glafs of a red colour :—and from 
all other fubftances, 7x having the qualtties pe- 
culiar to metallic bodies. 

Gold is frequently found in a native ftate; 
moft commonly in the form of duft; but 
fometimes in larger maffes; in which café it 
is called virgin gold. It is, however, rarely 
_ of never. pure, in its foffile condition ; but 
combined with either a greater or lefs propor- 
tion of filver. There is no proper ore of 
gold: but it is generally commixt with various 
kinds of ftones, fand, or earth; particularly 
the kinds of flints called guarzt; and the 
lapis lazuli; as, alfo, with the ores of cop 
per and filver. Gold is feparated from the 
ftones, fand, or earths, with which it is com- 
mixt, by elutriation, and amalgamation with 
mercury; and from them, and other metallic 
bodies, (except filver,) or their ores, by uftula- 
tion ; fcorification with lead, and fubfequent 
precipitation by gravity, and cupellation ; 

| by 
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by detonation with nitre; and by cementa- 
tion ;—from filver by folution in aqua regia; 
and fubfequent precipitation by departure ; as 
alfo from that, or ‘any other metallic bodies, 
by precipitation through gravity, and repurga~ — 
tion, by means of crude antimony ;—and from — 
glafs by the reduction or decompofition of 

it. ; 
SrLvER, which is the other of the perfect 
metals, poffeffes, likewife, all the qualities which 
are above made the characteriftic of them; to 
which is joined, a white colour fomewhat milky. 
It is eleven times as heavy as water, and, con= — 
fequently, of greater {pecific gravity than any 
other known body, except gold, mercury, and 
platina: and it is fufed by lefs heat than gold ; 
but, like that metal, it remains unchanged under 
the action of any fire to be produced by art — 
(unlefs confidence be placed in the experiments 
of Mr. Homberg, which, for the reafon be- 
fore given, may be juftly fufpeted). Its mal- — 
leability approaches the neareft to that of gold, — 
but is yet inferior. It is perfectly foluble in 
the acid of nitre, that is pure-with refpect to 
all other bodies, and is not commixt with 
more than a certain proportion of water; but — 
it may be departed from this acid, by the 
bodies before enumerated that will precipitate 
gold from aqua regia, It combines, likewife, 
with fimple oil of vitriol concentrated, and in 
a boiling ftate : and, alfo, with that acid, and 
fpirit of falt, likewife, without heat, when itis — 
previoufly diffolved in’ fpirit of nitre: but a 
rd 34) preci- 
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recipitation is, in this cafe, always the refult. 
When this precipitation is made with {pirit of 
fea falt, the new compound being formed of 
fome proportion, as well of the acid of nitre, 
as of fea falt, is called /una cornea: for, being 
fafed, it aflumes a femi-tran{fparent appearance, 
in fome degree. The folution of filver in 
fpirit of nitre, tinges feathers, hair, or other 
animal fubftances, of a black colour: which 
is a property peculiar to it. Silver is faid to 
fuffer, likewife, a combination with vinegar, 
and the native acids of vegetables, {uch as the 
juice of lemons; being previoufly reduced to 
the ftate of a magiftery, by folution in fpirit of 
nitre and fubfequent precipitation. It is depart- 
ed, as gold, from any acid, by the means of the 
addition of any metallic or other alkaline body, 
except gold, which will commenttruate with, 
the refpective acids, It combines with mine- 
ral {ulphur in a luminous degree of heat; and, 
like gold, with hepar fulphuris ; or with the 
lixivium prepared from lixiviate falt, and the 
fixt fulphur of animal coal: the fame confe- 
quences, refulting with ref{pect to its departure 
or feparation from thefe bodies. The magiftery 
of filver being commixt with vitreous fluxes, 
or with glafs, is vitrified in a proper degree of 
heat; afluming a yellow colour; and it may be 
recovered from this ftate by the means above 
mentioned with relation to gold. 
Silver combines with gold: and with all the 
ether metallic bodies; but they take away, 
neverthelefs, its malleability in various re- 
| fpective 
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YpeCtive degrees; particularly tin, and arfenic, 
of which even the fumes have this effect inavery 
extraordinary manner. Its commenftruation 
_ with lead is not, however, fo ftrong, but that a 
feparation is* made by the difference of their 
{pecific gravity, if they be kept in a quiet ftate 
in fufion for fome time. 

Silver, therefore, differs from gold, im dts 
being of a white colour; and having a lefs 
Specific gravity :—from all other metallic bodies, 
except gold, and platina, 7 17s fixety ; the quality 
peculiar to perfect metals :—from platina, 27 ifs 
lefs fpecific gravity; and in tts fufibility with the 
heat of culinary fire without addition :—and 
from all other fub{tances, in having that com- 
bination of qualities, which makes the proper 
charaéteriftic of metallic bodies. | 

Silver is found, indeed more frequently than 
any other metal, in a native ftate, under a fila- 
mentous, or fcaly, form, commixt fometimes ~ 
‘with various {tones, and earths ; but for the moft 
part,with fand. It is, alfo, found in the ftate of a 
proper ore, in various {pecies: the principal 
of which are diftinguifhed by the names of, 
the vitreous, corneous, red, and white; be- 
fides others, at prefent not known by par- 
ticular names; all which are combinations 
of the filver with mineral fulphur, arfenic; 
iron, copper, and fometimes lapidaceous 
earths. It is, likewife, obtained from the ores 
of other metals; particularly from the white, 
and greyores of copper ; and frequently oie 

thofe 
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thofe of lead; as well, as- from the. metal 
itfelf. Yefea ore en teh= AB 

Silver is feparated from the other metallic 
bodies, ftones, earths, ores, gc: by the fame 
means, as above enumerated, in the cafe of 
gold; and from, gold, by folution in aqua 
fortis, and a fubfequent precipitation by -de- 
parture. “50 

Copper is the firft of the imperfect metals ; 
and has all the characteriftics above given them. 
It is of a yellow colour, varying towards a red; 
betwixt feven and eight. times as heavy:.as 
water; and malleable in the next degree to 
gold and filver.. It commenttruates with alk 
acids; but requires a boiling heat to its folution 
in pure oil of vitriol: and being combined with 
it, a blue falt is produced; but with the other 
acids, the folution, or falts, appear green.’ It 
is diflolved alfo by folution. of alkaline falts; 
and combines with fulphur, hepar fulphuris, 
and rancid oils of animals, or vegetables, > It 
combines, likewife, with all the metallic bodies, 
except mercury, with which,while in.an intire 
{tate, it will not.perfectly unite: but it is faid, 
that an amalgamation may be made. of it’ in. 
the ftate of a magiftery; though in many re- 
peated trials, I have known made, a failure of 
effecting it enfued. It requires the heat of-a fire 
luminoufly white to fufe it; but. being kept in 
fufion, with the free accefs of air, it is calcined 
gradually; lofing a part of the phlogifton to 
which it owes its metallic form ; and being con- 
verted, either to the ftate of a calx, or toa {coria.. 
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This calcination ‘is ‘accelerated, or retarded, acs 
cording to the proportion of the furface of the 
miafs of metal; “and may be inftantaneoufly efs 
fected by the addition of nitre, even though the 
air be excluded; which, by the combuftive aGtion 
produced, deprives the metal of the phlogifton. 
The metallic form may, however, be again given 
to the calx of copper, by reftoring the phlogifton, 
through the means of fubjeCting fuch calx, com- 
mixt with the coal of any animal or vegetable 
fubftance, ina clofe veffel, to the degree of heat 
that will fufe the copper. ‘This operationis called 
reduétion: and is more difficultly pra@tifed on — 
copper than on lead or tin. Copper being com- 
mixt with vitreous fluxes, or glafs, is converted 
_ alfo to glafs of a preen colour. ‘The temper 
of copper may be varied, by the manner of 
cooling it; after it has been made‘hot: and its” 
tenacity may be likewife increafed by hammer= 
ing when cold. Seta ae 
Copper: differs) from | gold, and filver, i 
wanting the peculiar qualities of perfeét metals, 
which they have:— from other metallic bodies, 
in being of a reddifh yellow, or orange colour ; and 
in its fpecifie gravity:—and from all other {ub ; 
ftances, in having the combination of quakties 
peculiar to metalss 03 Seve diri 
‘Copper is frequently found in’a native ftaté 7. 
but not intirely pure’: as its want of malleability, 
in fuch ftate, fhews: it is alfo obtained from a va=" 
riety of ores; which arenot to be known by any 
particular figure ; but they may, in moft cafes, 
bé diftinguifhed by their bine, purple, or-green 
Cha 2. : colour ; 
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colour; though, in fome very few inftances, 
copper ores are found of a red colour, and dia- 
phanous. The proper ores of copper already: 
noted are called, the vitreous; lazureous, or blue; 
green; mountain blue; mountain. green, other-' 
wife improperly called chyfocolla ; white ; yel-' 
low, or brick coloured; and the cuprous pyrites z) 
the yellow ferreous pytites, likewife,affords cop- 
per, though from its excefs in the»proportion of 
iron to the copper, it is not properly an ore of 
copper, but of iron. ‘Thefe feveral ores are 
combinations of copper with fulphur, arfenic,. 
lapidaceous earth, and always iron, generally 
in a moft copious'manner. 9) YG 
~ Copper may be feparated fromrthe iron, ful-! 
phur, earth, ftones, &c. with which’it is com+ 
mixt, by elutriation, reduction, ‘and colliqua-: 
tion;—from gold, by folution in‘aqua fortis; 
—and alfo from filver, by folution ‘in | aqua’ 
regia, or by eliqualition with lead. iesrsh 
-Lxeap/has the metallic charateriftics above: 
enumerated ; and is of a ereyifh white colour, 
and betwixt eleven and twelve times as heavy 
as) water. It is lefs malleable than ‘copper, 
but more than tin: and is more yielding and 
foft than any other metallic body. It is futible 
in lefs heat than will render it luminous; but it 
refifts the calcining power of heat much  lefs’ 
than copper or iron, though more-than tin: 
for being kept. in fufion, and the air fuffered: 
to have accefs, it is converted to a yellowifh 
brown pulverine fubftance;’ which by longer’ 
_ calcination becomes of an orange red; and : is' 
aie tacn 
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thencalled mixium, or red lead; but being urged, 
with a greater degree of fire, it either vitrifies, 
and forms a fcoria which is called litharge 5: 
or, by a yet ftronger heat, is converted into. 
a yellow glafs. The lead thus varied, by heat, 
from its metallic form, does not, however, be- 
come a perfect calx; or, in other words, is not. 
rendered devoid of phlogifton difcoverable on: 
experimental examination: for, on the addition 
of nitre to it, when it is heated to a luminous 
degree, it detonates ftrongly; which evidently, 
indicates the prefence of phlogifton. Thecalx of, 
lead may be eafily reftored to its metallic ftate, 
by means of reduction, as above mentioned. ini 
the cafe of copper. Lead combines with all the 
acids ; but requires a, boiling heat to its com=, 
menftruation with oil of vitriol; and, alfo, that. 
the acid ;fhould bein a concentrated ftate. By: 
vinegar it 1s moft perfectly diffolved ; affording 
femi-tran{parent chryftals ; which, from their, 
{weet flavour, are called fugat; of lead. It 
alfo combines with fome fubftantial oils of ve~, 
getables ;. with fulphur, and hepar fulphuris; and. 
is faid to be diffolved by a folution of lixiviate 
falt; and, by long digeftion,. to. forma. white: 
mucilage with ‘a faturate folution of volatile 
alkaline falt. Lead combines, alfo,with all me- 
tallic bodies, except iron; with which it will; 
not commenttruate, but under a vitreous form: — 
when both are reduced to the ftate of fcoria;. 
or the iron, to that of a magiftery, or calx, and: 
the lead to that. of fcoria.. Lead is not only’ 
pas when in a calcined ftate, to aflume a, 

| vitreous . 
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vitreous form itfelf ; but alfo promotes in a great 
degree the vitrification of all other vitrefcent 
bodies. It differs from gold, and filver, zz 
wanting the peculiar qualities of perfect metals ; 
and ia having a lefs fpecific gravity :—from _ 
other metals, 1” being of a greater gravity, 
and fofter ; and in affording an orange red calx, 
and yellow glafs per fe:—from the reft of the 
metallic bodies, ia having all the proper qua- 
lities of metals :—and from all other fubftances, 
in having the charaéters of a metallic body. 

Lead is, though very rarely found, in a na- 
tive ftate. It is therefore moft generally ob- 
tained from ores: the moft common kind of 
which is known among metallurgifts. by the 
name of galena tefulata: but where it feems 
compofed of flender oblong plates, it is called 
galena granulata, or galena fubtiliter firtata. 
There are alfo other ores of lead which are 
diftinguifhed by the names of red, green, white, 
and grey: though none of them are common, 
and the white and grey, but very rarely found. 
The ore of lead is principally a combination of 
that metal with fulphur: but it is fometimes 
blended with lapidaceous earths, and other ores; 
and frequently combined alfo with arfenic. — 

Lead may be recovered from the fubftances, 
with which it is combined in the flate of ore, 
by elutriation, uftulation, reduction, cliquation, 
and fufory precipitation. eH 

Tin has, alfo, all the qualities afcribed to 
metals in general. It is of a white colour not 
' greatly varying from that ‘of filver; and being 
see VOL IT. S only 
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only feven times as heavy as water, is confe- 


quently lighter than any other metal. It is alfo 
fufible with lefs heat: and is lefs fixt ; being cal- 
cined into a white earth, if expofed to the 
heat for a due length of time with accefs of 
air, and an expanded furface. It is likewife lefs 
malleable, and tenacious, than any other me- 
tal: but harder and more refifting than lead. 
Tin combines with all acids; but moft’ per- 


feCtly and freely with {pirit of nitre commixt — 


with a tenth or twelfth part of oil of vitriol: 
which compound, as has been before obferved, 
is moft properly called aqua fortis; though 
fpirit of pure nitre is moft frequently called fo. 
Tin combines alfo with mineral fulphur, hepar 
fulphuris, and, as is faid, with olive oil. It re- 


fifts perfect vitrification ; but combining, under — 


due heat, with vitreous bodies; it gives a tur- 
bid or milky whitenefs to the glafs. Tin differs 
from gold and filver, in wanting the quahties 
peculiar to perfect metals :—from the other me- 
tals, in being of lefs fpecific gravity 5 lefs mal- 
leable ; lefs fixt; fupble in a lefs degree of beat ; 


and in affording a white calx :—from other me- 


tallic bodies, im having the qualities peculiar to 


_metals:—and from all other fubftances, 72 


having the proper characters of metallic bodies. — 


Tin is very rarely, if ever, found in a native, — 
flate; though there are fome writers on metal- — 


lurgy, of good authority, who aflert they have 
feen fuch. It is, therefore, obtained from ores ; 


which are diftinguifhed into the black; white; 


and the common, which is brown, yellowor red. 


2 Tin. 
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"Tin may be feparated from the mineral ful- 


phur, iron, arfenic, ftones, or lapidaceous earths, . 


with which it is commixt while in the {tate of 
-an ore, by elutriation, uftulation, colliquation, 
and reduction. 

Tron has all the qualities common to metals, 
It is of a fhining grey colour; and is feven times 
and a half as heavy as water. It is the hardetft, 
and moft tenacious, of all metals; and requires 
the greateft degree of heat to its fufion: and 
being fufed, it is more fixt than any other im- 
perfect metal; but is neverthelefs at length, 
by a continuance of luminous heat with accefs 
of air, fubdued ; and reduced to a calx of a red- 
dith brown colour ; or, with a greater degree, to 
a dark brown femi-tranfparent fcoria. Iron has, 
alfo, a peculiar quality not found in any other 
body; which is its magnetic attraction, that 
always fubfiits in it in fome degree or manner, 
while in its metallic f{tate; but is extremely 
varied by the accidental ftate of the iron in 
other points: as alfo diminifhed by the combi- 
nation of the iron with other bodies. | 

Iron combines with mineral fulphur, hepar 
fulphuris, folutions of lixiviate and alkaline 
falts, empyreumatic oils, and oleum napthe. It 
combines, likewife, with all the acids; and alfo 
withall metallic bodies, except leadand mercury. 

The temper of iron in its proper metal- 
Tine ftate, is fubject to be greatly varied, by 
‘the accidental changes from heat to coldnefs: 
as it may, by a variation in this particular, be 
‘rendered either more flexible and tenacious, or 
| SUZ more 


= 
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more rigid and friable, than any other metab in 
a pure ftate: and its tenacity is likewife greatly. 
- increafed, by percuffion or forging while lumi- 
noufly hot. Iron differs from other metallic. 
bodies, in its greater hardnefs and refiftence to 
fufbility : and from all other fub{tances what- 
ever, 22 its magnetic attrachon. . | 
Iron is never found in a native ftate; though 

a {fpecies of {mall {tones, refembling the marca- 
fite pyrites, are deemed fuch by fome: but 
they may be more properly efteemed ftones 
greatly abounding in iron, than virgin iron. 
It is, therefore, obtained from ores; of 
which there is a great variety of kinds both 
in the form called iron ftones, and that called 
ochrous earth: and it is contained alfo in 
the blood ftone, emery, magnet, and pyrites 
of feveral kinds. The iron does not, however, 
for the moft part exift in thefe ores, in a me- 
tallic ftate; but requires the addition of phlo- 
sifton in order to its reduction: this phlo- 
ifton, however, is frequently contained in the 
ore itfelf; which, after a due calefaction, will 
give proofs of its metallic ftate, both with re- 
{pect to the magnet, and commenftruation with 
acids, that were wanting before. In other kinds: 
of iron ore, neverthelefs, it is neceffary that the 
phlogifton fhould be fupplied by the addition 
of fuch bodies as contain it, in a proper ftate: 
‘but it is not abfolutely requifite, in order to the 
yedution of iron, that the heat of fufion fhould 
be adminiftered : for, contrary to the difpofition 
af metallic bodies in general, it will combine 
with 
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with the phlogifton in the matter added, even 
while it remains in an intire folid form. Nor 
is the iron, which is to be obtained from ore 
by eliquation or fufion, as it exifts in its natural 
condition, fcarcely ever found in its proper 
metalline ftate; for, being combined in fuch 
ore with mineral fulphur, it wants malleability 
and foftnefs of texture; having a hardnefs like 
elafs, but without much tenacity; anda great 
fragility. It therefore requires to be freed, in 
a certain degree, from the mineral fulphur, 
and other heterogeneous bodies, and impreg- 
nated with a purer kind of fulphur, in order to 
its becoming malleable iron: and in a more: 
_ perfect degree, in order to its converfion to fteel. 
There is, indeed, one inftance of iron exifting 
natively in a malleable ftate : which is that, to 
be obtained from a fpecies of cobalt, found in 
the province of Weftmannia in Sweden, by 
Mr. Brant; and by him defcribed in the Ada 
Upfal: anno 1742. 

Iron is feparated from the other bodies, with 
which it is commixt in the ftate of ore, by 
reduction, eliquation, and fufory precipitation, 
and from the mineral fulphur, in that degree 
which conftitutes forged iron by calefaction 
and percuffion ; and in the degree which con- 
ftitutes fteel ; by cementation with the coal of 
animal or vegetable fubftances; or by re-fufion 
and percuffion, 

Semi-METALS have all the characteriftic 
qualities above afcribed to metals: but they 
differ from them, 7a having a kefs fpecific gra- 
$3 : wity 5 
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vity ; in their incapacity of being rendered mal~ 
leable to that degree in which metals are; im 
their being much more volatile, even fo as to 


fublime in the whole of their fubjtance 5 and 


in part without decompofition:—from mercury, 


and platina, they differ, za their much lefs . 
fpecifie gravity ; and, alfo, from the firft of 


them, in.their being of a folid confiftence when 


cold; and from the latter, 7 their volatility, 


and fufibility :—and from all other fubftances 


they differ, in having the qualities peculiar to 


metallic bodies. Ait 
Zine (in Englith called alfo /pelter) is clafled 
the firft of the femi-metals. It poffeffes the 
roper characters of a femi-metal: and is of a 
bluifh grey fhining colour; with a kind of la- 
minated texture, as appears when it is broken, 
It fufes with that proportion of heat, which 
gives it the firft degree of luminous rednefs: 
and, if it be not urged too ftrongly, calcines to 
an earth reducible according to the manner 
above mentioned: but, if a greater degree of 
heat be adminiftered, it yields a beautiful green 


flame; and fublimes almoft wholly away, partly . 


without decompofition, and partly in a decom- 


pounded ftate: the phlogitton fuffering that 


change which combuftion always producess 


and the metallic bafis of the zinc, of which 
& great part may be collected, if the calcination 


be performed under a chimney, either in the — 


form of fowers, or in more concreted mafles 
éalled the cadmia fornacum, being reduced’ to. 
a ftate in which it is incapable of reduction by 
, any 
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any means,hitherto known. Zinc refufes al 
commentftruation with mineral fulphur, even 
though combined with lixiviate {alts in the 
form of hepar fulphuris; to which all other 
metallic bodies yield; but is faid to be dif- 
folved by the {olution of lixiviate falt combined — 
with the fixt fulphur of animal fubftances ; 
as, alfo, by a faturate folution of volatile alka- 
line falt. It combines, however, freely with 
the mineral acids, particularly oil of vitriol ; 
with which it forms the metallic neutral falt, 
called white vitriol: and it commenttruates, 
likewife, with all the metallic fubftances, ex- 
cept bifmuth, with which, though there is the 
greateft affinity of nature betwixt them in other 
refpects, it will not combine. With copper it 
combines, even in the proportion of a third 
part, without taking away the malleability of 
it: but there is a great difference in the com- 
pound formed of thofe two metals, from the 
manner of combination. For, if the copper 
be impregnated with the zinc by means of 
cementation with the lapis calaminaris, which 
contains a large quantity of zinc, brafs will 
be produced: but, if they be combined by 
means of fufion, a compound, differing in co- 
lour and other properties, and commonly called 
the Princes or Batbh-metal, will be formed. 

Zine differs from metals, 22 wanting the 
gualities which make their peculiar character :— 
from the other femi-metals, 72 its greater 
malleability, and tenacity :—from the anomalous 
metallic bodies, 7” poffe/fing the qualities pec 
. S34 _ har 
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liar to femi-metals, and wanting thofe in which 
they vary from them :—and from all other fub- 
ftances, in having the qualities which give the 
proper charatter to metallic bodies. | 

Zinc has not been hitherto found in a na- 
tive ftate. It is, therefore, obtained from 
ores, which are not, however, proper to this — 
‘metal, but are congeries of the ores of other 
metallic bodies, commixt alfo, for the moft 
part, with lapidaceous earths and ftones. Zinc 
is, alfo, contained copioufly in the lapis ca- 
aacatiialaes which, indeed, may be efteemed 
a proper ore of zinc; though it does not ad- 
mit of being feparated from this ftone in a 
metallic ftate, by the fame means as from the 
mixt kinds of ores. Zinc is recovered from > 
the ores, or other bodies with which it is com- 
bined by fublimation, or rather diftillation; as 
it does not admit, like other metallic bodies, 
‘of being feparated by eliquation or fufory 
precipitation, 

BisMUTH, called, alfo, in Enelith tin glafs, 
‘has all the proper characters of a femi- metal, 
and refembles zinc in its appearance ; except 
in{tead of having a bluith caft in its colour, i it in- 
clines towards a reddifh yellow. It is the 
moft fufible of all the femi-metals; and when 
commixt with them, even promotes greatly 
‘the fufion of metals: and it is yet the moit 
fixt of the femi-métals; and has no fenfible 
‘detonation with nitre; though it may, by a 
vee effect, be calcined through its means : 

r, being ated upon by a ftrong fire, it etd 


ay on Merattic Bopies. 265 
* be fublimed in flowers; and with a lefs de- 
gree, duly continued, converted firft into a 
calx ; and, afterwards, into a vitreous body: 
both which are, neverthelefs, reducible into a 
metallic ftate, by the reftoring the phiogifton 
exhaled from it. It is extremely fragile, and 
wanting almoft every degree of malleability. 
Bifmuth combines, through fufing heat, with 
mineral fulphur, hepar fulphuris; and, being re~ 
duced to the ftate of a magiftery, with the folu- 
tion of lixiviate falt combined with the fixt ful- 
phur in the coal of animal fubftances; and it 
is faid, alfo, with a faturate folution of volatile 
alkaline falt. It combines, alfo, with all the 
mineral acids, but not perfectly with oil of 
vitriol : requiring both a concentrate ftate, and 
a boiling heat to its corrofion by that acid. 
Being diffolved with the nitrous acid, it may be 
departed from it by the bare effufion of water 
affording a magiftery extremely white. Bii- 
muth combines, alfo, with all the metallic 
bodies, except zinc: but, though it may be 
commixt with zinc, while in a fufed ftate, 
in one feemingly united body; yet, on their 
growing cold, the bifmuth will be found to be 
{eparated from the zinc, forming, as it were, a 
ftratum under it. It appears to have lefs phlo- 
gifton in its decompofition than either any of the 
imperfect metals, or femi-metals, from its 
having no fenfible detonation with hnitre. 
Bifmuth differs from metals, in wanting the 
qualities that make their peculiar character 5— 
- from the other femi-metals, 72 its greater 


fixity 5 


% 
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Jixity ; in its colour’s verging towards a reddifhy 


yellow ; and in its greater pronene[: to Jujibi- 
ity :—from the anomalous metallic bodies, 
in having the charatteriflic qualities of femi- 
metals:—and from all other fubftances, in 


having the combination of qualities peculiar te 


metallic bodies. 
REGULUS OF ANTIMony has all the proper 
characters of a femi-metal: and is of a greyith 
white colour; and very fragile. Being calcined. 
with a moderate heat, it is firft converted 
to a grey calx ; and, afterwards, into glafs of a 
{trong red colour, inclining to the orange. But 
being fubjected to a greater heat, it fublimes 
away in its whole fubftance; and, in its avolation, 
volatilizes, or carries off with it, a confiderable 
proportion of any other metallic body combined 
with it, except gold and platina, Being, other- 
wife, commixt with a fufficient proportion of 
nitre, and expofed to a fufing heat, it is calcined 
by detonation into acalx of a perfect whitenefs. 
Regulus of antimony combines with mi- 
neral fulphur, hepar fulphuris, the folution 
of lixiviate falt, and, as is faid, by the me- 
diation of alkaline falts fufed with it, with 
alcohol. ‘ It combines with all the mineral 
acids ; and with all metallic bodies, except 
mercury: but with that it refufes all com- 
menitruation, notwithftanding the. combina- 
tion pretended to be made by the means 
invented by Henckel. For nothing more 
is effected by that operation, (which will be 
defcribed below), but a meer commixture of 


the 


‘ 
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the two fabftances; as the regulus wholly 
feparates from the mercury in a very fhort 
fpace, if they be fuffered to {tand at reft. An-= 
timony, being mixt with vitreous fluxes, or 
glafs, in a large proportion, vitrifies imper- 
fectly ; giving at firft a yellow opake colour to 
the glafs: but by longer continuance of the 
heat, it becomes tranfparent, and verges in its 
colour to red. | 

Regulus of antimony differs from metals, in 

wanting the qualities peculiar to them :—ttom 
all the other femi-metals, i” requiring a much 
greater heat to its fufion; and from-zinc, alfo, 
in being les malleable; bifmuth, in being lefs 
fixt, and of a clear white colour, not inching to 
yellow; and regulus of arfenic, 1 being more 
fixt, and whiter :—from the anomalous metals, — 
in having the proper charaéters of a femt-metal : 
—and from all other fubftances, 7x having 
the qualities peculiar to-metallic bodies. 

Regulus of antimony is not known to exift 
any where in a native ftate; but is found com- 
binéd with fulphur, in a compound of a peculiar 
nature; which has a metallic glittering appear- 
ance; and is called crude antimony: but being 
fometimes, likewife, of a reddifh colour, is then 
called red antimony. This crude antimony 1s 
formed principally of fulphur, and regulus of an- 
timony ; but is frequently not devoid of arfenic. 

The regulus of antimony is feparated from 
the other bodies conftituting the crude anti- 
mony or its ore, by eliquation, uftulation, re- 
duction, and precipitation by other metals. 
; REGu- 


268 ExpERIMENTS AND OBSERVATIONS 

’ ReEGuLUus OF ARSENIC has the charaGters of a 
femi-metal : and refembles, in its general qua- 
lities, the others; having their fhining appear- 
ance, with a greyifh white colour. It is, how- 
ever, of lefs fpecific gravity than any other; 
and likewife the moft volatile; as it flies off 
quickly in fumes, with a lefs ‘heat than will 
melt it: and is, therefore, with difficulty kept — 
in a fufed flate; requiring a ftronger fire than 
_ the other femi-metals to its liquefaction. The 
fumes, when colle¢ted in a denfer ftate, form 
a kind of chryftalline mafs: and, when in 
more diffufed, flowers. The arfenic in this 
fublimed ftate, being then deprived of the 
phlogifton neceffary to that condition, lofes its 
metallic form; and becomes what is called 
white arfenic; which may, neverthelefs, be 
brought back again to its metallic form, by 
due means of reduction; but, in the mean 
time, affumes a faline nature-; in which view it 
has been before fully treated of in Part II. 
Vol. I. Regulus of arfenic combines with 
mineral fulphur, and with alkaline falts; as, 
alfo, with all the metallic bodies, except mer- 
cury, and platina according to Dr. Lewis; 
rendering the metals extremely friable (except 
copper in‘fome proportions) ; and, alfo, volati- 
jizing them on the acceflion of due heat; and 
whitening gold and copper. Arfenic being 
commixt with vitrefcent bodies, in due heat, pro- 
motes greatly their vitrification; and combines 
with them ina tranfparent glafs; unlefs when 
added ina large proportion; in which cafe, 
| an 
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an opake white, or milky colour, is. pro- 
duced. : 

Regulus of arfenic is, fometimes, though 
‘but feldom, found in a native ftate. It 1s, 
therefore, recovered from ores: of which the 
proper are, the white pyrites, orpiment, and 
cobalt: and it is contained, alfo, in a latent 
manner, in many various ftones, and earths. 
It is not, however, to be recovered from thefe 
ores, or earths, in its metallic form ; but in its 
calcined ftate; or, in other words, that of the 
white or chryftalline arfenic. : 

Regulus of arfenic is not to be feparated 
from its ores, by eliquation, or fufory preci- 
pitation, as _moft of the other metallic bodies 
are ; but muft be obtained, as zinc, by fub- 
limation, though not in a metallic, but cal- 
cined ftate; from whence it muft be brought 
to the form of a femi-metal by reduCtion. 

REGULUS OF COBALT is little known, not 
being noted asa diftinct femi-metal before the 
year 1729, when Mr. Brant laid an experimental 
examination of it before the Royal Society at 
Upfal, in which he demonftrates it to be a di- 
{tinét femi-metal. It agrees with the other femi- 
metals in its general qualities; but has the re- 
markable property of combining in a large pro- 
portion with iron, without diminifhing the mag- 
netic attraction of it: feeming, on the contrary, 
itfelf to acquire the fame attractive power by its 
commenftruation with the iron: which pre- 
ferves, alfo, its malleability during its union 
with this femi-metal, contrarily to what hap- 

pens 


290 EXPERIMENTS AND OBSERVATIONS | 
pens in the cafe of all others. The regulus of — 
cobalt, mixt with vitreous fluxes or glafs, is; 
with the acceffion of due heat, converted to 
blue glafs, in the fame manner as fmalt; 
which is the recrementitious earth of the co- 
balt after the arfenic, and regulus, where that. 
is prefent, are refeparated. 
~ Regulus of cobalt does not appear to have 
ever been found in a native ftate: nor is hi- 
therto introduced into any ufé with refpe& to 
ceconomical application. That which Mr. — 
Brant made the fubject of his examination, — 
was obtained from a particular kind of cobalt, 
found in Sweden and fome other places, by 
diffipation of the arfenic, and reduction‘accord- 
ing to the ufual means. 3 
NickeEt 1s the other of the femi-metals not 
hitherto admitted into the ufual enumeration 
of the metallic bodies of that clafs. It was 
firft brought into public notice by Mr. Cron- 
ftod, in an account of it given to the Royal — 
Academy of Upfal, in the year 1751. It 
agrees with the other femi-metals, as far as 
appears hitherto, in its general charaéter: and, 
not having any peculiar qualities at prefent 
difcovered that can render it ufeful, it is not 
applied to any ceconomical purpofe. | 
The ANOMALOUS, Of HETEROCLITE ME- 
TALLIC BoplEs, poffefs the general properties 
of metallic bodies: but differ from both the 
metals and femi-metals, in fome of thofe qua-. 
dities, which are effential to the fpecification 
ai either of thofe claffes, 
viiode PLA- 
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PiaTina, according to the moft authentic 
account of the experiments hitherto made on 
it, may be deemed an anomalous metallic 
body ; and may be properly ranked as the firft 
of them, from its nearer approach to the nature 
of metals. It is of a white colour, much re- 
fembling that of filver. According to the ftate, 
with refpect to purity, in which it has been 
hitherto examined, it is more than eighteen 
times as heavy as water; but it is probable, 
that in a perfectly pure ftate, it may prove of 
_ equal, or greater fpecific gravity than gold, 
It is not fufible in any degree of heat, with- 
out the admixture of other metallic bodies ; 
but, with them, runs into fufion; in degrees” 
of heat, that vary with the different fpecies of 
metallic bodies added: and it is not only in- 
fufible by heat, but remains unchanged, as 
gold or filver, in the ftrongeft that can be pro- 
duced on the principle of culinary fire. It-is 
not without fome fhare of malleability ; but 
breaks with forcible ftrokes; and may be 
then even pulverized. It combines with 
hepar fulphuris; but not with crude ful- 
phur ; and with aqua regia only among the 
acids. It combines with all the other metallic 
bodies: but with refpe¢t to arfenic, there is 
fome doubt ; as will appear from the reafons 
given below. Being mixt with vitreous fluxes, 
“or glafs, it is not like the other metallic bodies 
converted into glafs; but feems merely.,to 
commix with it; inducing an opake appear- 
ance. 


Pla- 
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Platina, being diffolved in aqua regia, is 
not precipitated by green vitriol, like gold, 
nor even with the vitriolic acid in its fimple 
ftate, provided the folution be previoufly di- 
luted with water ; nor does the folution give 
either a purple or black tinge to feathers, or 
other animal fubftances ; though a folution of 
gold ftains with the firft of thefe colours; and 
a folution of filver with the other : nor, being 
precipitated with tin, is the magiftery of a crim- 
fon red colour. The folution being, however, 
fuffered to fhoot, produces chryftals of a dark 
almoft opake red colour; and of a flaky form: © 
but, being commixt with alcohol, no fepara- 
tion of the platina from the aqua regia enfues, 
as in the cafe of gold: nor is a perfe& preci- 
pitation to be made by the addition of alka- 
line falts, or any of the metals fingly; a 
proportion, fufficient to give a ftrong yellow 
colour to the fluid remaining undeparted. 
Platina, combined with the metals, gives 
hardnefs and brittlenefs to them; particularly 
to lead: and, in a large proportion, takes 
away the malleability of all of them, when 
in their perfect ftate: but to iron, in its 
crude ftate above defcribed, in which it 
is called caff zron, it gives fome degree of that 
quality. Tin fuffers the moft, in:its mallea- 
bility, by platina: gold, and filver, the leaft. 
Platina renders the yellow metals paler: 
which effect is not, however, produced fen- 
fibly in either gold, or. copper, by the ad- 
- mixture of a fmall proportion of it: but by 
| | lefs 


oN Meratiic Bopres. 373 
jefs in copper, than in gold. The colour of 
the white metals is alfo injured by it: but that 
of filver the leaft, anid of lead, the moft. Pla-, 
tina increafes the hardnefs of zinc, and regulus 
antimony; but not of bifmuth,. It refifts the 
volatilizing power of antimony; and the cor- 
rofive action of the royal cement: and even, 
prevents the vitrification of lead, combutftion of 
zinc, or calcination of antimony, when com- 
bined with them in a fmaller proportion: which 
evinces that it imparts its indiftructibility, and 
unchangeablenefs by fire even to other metals. 

Platina, therefore, differs from metallic bodies 
in general, in being wholly infujible without ad- 
dition: and from metals in particular, 77 having. 
only a mall degree of malleability, and being 
invitrifiable. From gold, in particular, with 
‘which it agrees nearly in its fpecific gravity; in) 
its refufing combination with all acids but aqua 
regia, and, likewife, with fulphur; and in its. 
refitting the volatilizing power of antimony ; it 
differs, alfo, ia that the folution of it in aqua 
regia does not, on precipitation, afford a crimfon. 
red or purple magiflery; nor fuffers.a depart of. 
any part of the platina by the addition of green 
vitriol, or of the vitriolic acid when diluted with 
water; noris even wholly precipitated, even by the 
addition of any other falt or metallic body fingly;. 
as alfo.zn defending fome proportion of lead, z1nc, 
or antimony combined with it, from the a€tion of. 
the firongeft fire. From filver in particular, with. 
which, it agrees in its colour, it differs 7m ats 
greater Ipecific gravity; in its refufing combina- 

Vor. II. T {10m 
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tion with Julphur, and with all the acids but aqua 


regia; and in the colour of the magiftery and — 


other circumpPances refpecting its folution, as before 


Jrom gold. From the imperfect metals in pat-* 


ticular, it differs zn its fixity and unchangeablenefs 
under every degree of beat, in its fpecific gravity; 
and im its refufing combination with fulphur, and’ 
all acids but aqua regia. Vt differs from femi- 
metals in particular, likewife, in zts infufible per’ 
Jes and in its being invitrifiable, and abfolutely 
Jixt : and from all other fubftances, 7m having’ 
that combination of qualities which makes the fpe- 
cification of metallic bodies. . PDO 
What the ores are from whence platina is: 
obtained, in its original mineral ftate, is not’ 
hitherto known in this part of the world: there” 
being great reafon to believe, that moft of the 
f{pecimens brought to Europe had undergone 
fome operations, in order to the feparation of 
what gold might have been mixed with the 
platina in thofe mineral maffes in which it was’ 
found. There are but two of thefe fpecimens 
well defcribed: which are thofe of Mr. Sheffer, 


and Dr. Lewis: and they varied, according to’ 
the different accounts, from each other. The: — 


firft was compofed' of grains refembling black’ 


fand, of grains of pure gold, and of grains of — 
platina, in a metallic form, that appeared to be’ 


of a triangular figure with plain fides: fome of 
which being difcoloured by a ferruginous duft, 
which adhered to them, and occafioned the’ 
magnet to have fome weak action on’ them, 
were miftakeu for iron ore. The other feemed 
to be the fame, but with the addition of fome 

par- 
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tticles of mercury; and of two other fub- 
ances, the one like fpar; and the other pit’ 
coal; with which it gave the fame anpearances 
when burnt. 

The platina has been but very lately known 
in Europe. The firft public notice, that has’ 
been taken of it, was in the relation of the 
voyage made to Peru by Don Antonio Ulica, 
publifhed at Madrid in 1748; but which gave 
indeed very little light into its nature: that 
gentleman not being at all verfed in matters of 
this kind. But, before that time, Mr. Charles 
Wood had brought fome fpecimens frotn Ja- 
tmaica to London: and in 1750 thefe fpeci+ 
mens, with an account of Mr. Wood’s experi- 
ments on them, were laid before the Royal’ 
Society of London, by one of their members, 
Mr. Watfon, a zealous cultivator of natural 
philofophy. Mr. Wood’s experiments extended 
no farthér than to the mixing the platina by 
fufion, with gold, filver, copper, and tin; the’ 
cupelling it with lead; and the trying to diffolve 
it in aqua fortis. In the year 1751, Mr. Sheffer’ 
publithed a defcription, and‘experimental.exa 
mination of the platina, in the Memoirs of the 
Royal Academy of Sweden: which examina- 
tion was extended further than that of Mr. 
Wood: but Dr. Lewis, in the year 1754, pub- 
lifhed in the Memoirs of the Royal Society of 
London, a much more atnple account of the 
experimental nature of this fubftance than had 
been before given. There are, however, fome 
remarkable variations in the accounts of thefe 

? ds two 


> 
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two gentlemen, with refpect both to the fen- 
fible properties of the platina, and the refult 
of their experiments on it. For Mr, Sheffer, 
fays, in his account, in one place, that shzs. 
metal was as malleable, as.any tron can be: and, 
in another place, that it has the bardnefs of 


forged iron. Dr. Lewis, on the contrary, fays,° 
ce 


that though fome of the purer grains bore to be. 


_ * confiderably flatiened, when laid on a fmooth an-. 


« ail, by the gentle flrokes of a flat hammer; yet 
others quickly cracked; and the whole were re- 


“ mortar.’ According to, him, therefore, this 


fubftance is fo far from being as malleableasiron, 
that it does not poffefs this quality in an equal. 


degree even to one of the femi-metals: and if. 


there were really no difference, with refpect to. 


purity, in the fpecimens of platina examined by 


them, one would wonder, that Mr. Sheffer fhould. 
fall into fo extraordinarya miftake; unlefs, by pre-. 
fuming, from flight trials, in which he perceived. 


this fubftance to.be in fome degree malleable, . 
that it was, therefore, greatly fo: for with re-; 
lation to Dr. Lewis, one can {carcely believe he. 


erred.in this particular: as he was.not limited 


in the quantity of the fubje&t matter; and. ap-, 
pears to have been very accurate and elaborate, 


_in his experiments in moft other points. An; 


other circumftance, in which they differ from: 
each other; is, with refpect to the combination ; 
of the platina with arfenic: for Mr. Sheffer . 


fays, that, with an addition of arfenic, the com-: 


‘ ducible into powder, by rude firokes, im an tron. 


pound was brought as eafily to fufion, as, copper 
8 a ® ss . . : aod ee om ar 
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or iron joined to arfenic; and that this would 
bappen equally, even when only one part of arfe- 
nic was put to twenty four of the platina: and, 
moreover, that there is no occafion to ufe any 
flux for this compofition, as 1s neceffary when arfe- 
nic 1s to be combined with iron or copper; but, 
‘that as fon as a little portion of the arfenic 1s put 
into the crucible to the platina (which shouldbe pre- 
vioufly made red hot) the whole melts in the twink- 
ling of an eye. Contradictorily to this, Dr. Lewis 
fays, in his general remark on the experiments 
Ahehas given refpeéting the combination of the 
platina with the femi-metals ; ‘‘ Tvs extraor- 
“¢ dinary mineral, on which the moft athive fluxes, 
affifted by the mot intenfe fires, have no effect, 
melts perfectly with all the known metallic 
bodies; unlefs arfenic, a fubjiance impatient 
“ of a degree of heat fufficient to render itfelf 
«© fluid, is an exception :” which, in the fenfe 
T underftand this paffage, amounts to afhrm- 
ing, that arfenic, on account of its too great 
volatility, cannot be, by any means, combined 
with platina. I take it, therefore, for granted, 
that Dr. Lewis did not:advance this notion 
without having made fome experiment, on 
which he might ground it :*though a foreign 
writer has conceived the fact ro be otherwife ; 
and fays very unwarrantedly: “* Mr. Lewis 
“© ne vouloit pas feulement effayer cette combinaifon, 
“* croyant que ce feroit le comble de Pextrava- 
« gance de vouloir unir par la fujion le corps le 
« plus fixe & le plus refractoire de la nature, 
“ gue nulle violence du feu ne pouvoit fubjouguer, 
cc 
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“2 un autre que sevaperoit a la moindre char 
_£ eur.” It were to be withed, however, the 
Doctor had exprefied himfelf with more preci- 
fion on this material article: or rather given the 
ae ouch of the effects of the mixture of — 
arfenic with platina in due heat, at large; 
which feems wanting to the completion of his 
profefled intention (according to the title of 
the paper, which is PAPER IV. PLATINA - 
MIXED WITH SEMI-METALS) of fhewing the 
effects of the mixture of platina with the femi- 
metals ; and not flightly touched upon it, in.a 
parenthefis, in the remarks on other expefi- 
ments. But fuppofing that this was faid on 
good foundation, how is it poffible to reconcile 
fuch difference in the two writers, in a point 
that is too fimple in its nature to admit of a 
miftake ; and turns upon an experiment in 
Mr. Sheffer’s cafe, which is too circumftan+ 
tially related to make any allowance of that 
kind in his favour, if the. fact be really other- 
wife? There is another circumftance in which 
Mr. Sheffer, however, appears clearly to have 
fallen into an error; which is, in fuppofins 
that the platina, though it could not be fufed 
without addition; by any degree of heat, while 
inclofed in a crucible or melting pat, might 
yet be brought to that ftate, by being expofed to 
¢he action of the heat in the naked fire, in con+ 
gact with the coals, But Dr, Lewis; who has 
exptefied himf{elf well aware of the difference, 
“in the two'manners of applying heat, has re- 
lated an ‘experiment, made’ on this age: 
) . wit 
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with all the advantages that his great know- 
Jedge and {kill in thefe matters could fuggett; 
‘in which it appears, that, where the platina 
was kept free from other metallic bodies, the 
heat had no more effect upon it, when in 
conta& with the burning fewel, than when 
inclofed in melting pots; and the platuna 
may, therefore, on the jufteft grounds, be 
concluded, to be abfolutely infulible, when 
not mixt with fome other metallic body, in 
every degree of heat producible on the prin- 
ciple of culinary fire. 

I have, therefore, differed from Mr. Shef- 
fer, and fome others, who have called the 
platina a perfect. metal ; and have clafled it 
along with mercury, as an anomalous metallic 
body ; as it wants fufibility per fe, and vitri- 
fiability ; which are effential qualities of both 
metals and femi-metals; and as it varies, more-~ 
over, from metals, in its want of the capacity | 
of becoming malleable in the degree that is 
made generally the mark of {pecification be- 
twixt metals and femi-metals; and from 
femi-metals, in its fixity; which is the di- 
ftinguifhing character of perfect metals; and 
makes it, confequently, recede very far from 
othe nature of femi-metals. As it, therefore, 
differs from both metals, and femi-metals, in 
two effential points of {pecification 5 and, from. 
each kind in particular, in others, it cannot 
eertainly, with any propriety, be ranked with 
either: but muft be confidered as of a third 
clafs; and, there being none other that agree 
Wien ie with 
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with it in thefe particulars, fuch clafs muft be, 
‘that formed of thofe metallic bodies, which 
agree with metals and femi-metals in thofe 
properties which are common to themvall; but — 
vary from both in fome particulars that are fpe- 
cifically effential to each kind feparately; and. 
have, moreover, peculiar qualities not found 
in any other. Dr. Lewis, accordingly, has 
judicioufly avoided naming it either a metal, 
or femi-metal ; but called it, with great pro-_ 
“priety, @ metallic fubjiance, 1 a 
Mercury has all the characters above © 
-afcribed to metallic bodies; except that, by the 
{uperaddition of conftant fluidity, a negation ac- 
-crues of the relations, on which the property of 
-fufibilityis founded. Itis fourteen timesasheavy — 
as water; but yet fo volatile, that, with a fome- 
“what lefs than luminous degree of heat, it ex- 
hales in fumes; but being condenfed again, on 
“meeting witha colder medium, it reaffumes its — 
‘proper fluid form. It feems, likewife, tobe 
calcined, on being long kept in a heat lefs 
than will volatilize it; and is, by fuch means, - 
‘converted to a reddifh powder: but the in-— 
creafe of weight, and other attendant qualities 
‘of this powder, fhew it-to be formed rather 
by accretion of another body to it, than the © 
-analyfis of the mercury: nor is it to be any 
‘ether way analyzed, by any known means.) __ 
» Mercury combines with fulphur; and, as 
4s aid, when in the ftate of a magiftery, or 
- calx,s witha. folution of lixiviate’ falt,ocom- — 
bined withthe fixt fulphur of the coal of ani- 
| mal 
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mal fubftances: and alfo, but in a» more im- 
perfect manner, with the balfam of fulphur, 
turpentine, and alkaline earths. It combines 
perfectly with all the mineral acids ; though it 
is required, in the cafe of oil of vitriol and 
'fpirit of falt, that they fhould be in a very 
concentrate ftate. It is faid, alfo, to combine 
with vinegar; being previoufly calcined or re- 
duced to the ftate of a magiftery.. Mercury, 
alfo, combines with all: the metallic bodies, 
except iron; and regulus of antimony: though 
with the laft, ‘it is {aid a combination may be 
made by particular means: but with refpect to 
the regulus of antimony it was before {hewn to_ 
be erroneous; and with refpect to the copper it 
is imperfect. The combination of bifmuth and 
metcury feems only to exift while the com- 
pound is in a certain degree of heat; for,’on 
their being fuffered to ftand at reft after they 
are grown cold, the bifmuth feparates’ from 
the mercury in the form of a powder. With 
copper, alfo, the combination is fo imper- 
feé, that, notwithftanding the proceffes given 
for it by Boerhaave, Kunkel, and many other 
writers, I could never effect a proper amalga- 
mation, nor could learn from others, on whom 
I could depend, that any fuch had been made. 
Mercury does not admit of being vitrified ; nor 
enduring a fufficient heat, even in the ftate 

when moft fixt, by combination with acids. 
Mercury is fometimes found in a: native 
ftate, but more frequently in that of an ore, 
af which there is but properly one kind, called 
native 
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native cinnabar: but it frequently, as well 
as the virgin mercury, is commixt with other 
ores, and lapidaceous earths. 

‘Mercury may be feparated from other fof- 
file bodies, when in a native ftate, by fimple 
diftillation ; but, when in the omni of cinna- 
bar, alkaline earths, falts, or other metallic 
Liars muft be added, to procurea depats rid 
it from the mineral fulphur. 

Metallic bodies are the object of cxpecittitiit 
with refpect to their decompofition, and re- 
duétion :—the change of their form, -or other 
qualities by combination with each other :— 
their feparation from each other :—the deftruc- 
tion of their {pecific form, by combination with 
fubftances of diverfe genera :—their feparation 
from other bodies, and from bodies of diverfe 
genera :—and the change of their texture, or 
colour, while retaining their {pecific form. - 

~ The means of the decompofition of metallic 
bodies, is by heat alone: and it can be only 
effected on the principle of combuftion, 
through the means of the {pirit of nitre, either 
in the air, orm nitrous falts added. In both — 
which cafes, the fpirit of nitre, either in the 
air, or falt, ‘commenftruates with the phlogi- — 
fton, and renders the feparation of the metallic 
body a decompofition, and not an abfolute ana- 
lyfis, according to the difference before ftated 
betwixt them. 

The means of reduction of metailic iwotdian 
to their perfect ftate, when in that of a, fimple 
_— or earth, is aby the addition of fome 


body 
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body containing phlogifton in a due {tate ; as 
the coal of animal or vegetable fubftances: but 
it is neceflary, in all inftances, except that of 
iron, there thould be fuch a degree of heat 
as will fufe the fubftance when reduced: but 
in thofe cafes where the calx is combined with 
acids or mineral fulphur, the ufe of alkaline 
falts or lime, to make a previous depart, is 
neceflary. 

The change of the form, or other qualities 
of metallic bodies, by the combination of them 
with each other, is brought about, by fimply 
fufing them together: except in the inftance of 
mercury; which, being a fluid, may be made 
to unite with fome kinds, without heat. There 
is a cafe, likewife, where cementation, or the 
vaporous ftate of one of the bodies, is neceflary 
to the combination, if required to be produc- 
tive of peculiar qualities in the compound; 
which is in the inftance of the combination of 
copper and zinc, for the formation of brafs: 
which two metallic bodies, if fufed together, 
yield a very different compound from that 
produced when they are combined by cemen- 
tation. 

The feparation of metallic bodies from each 
other is performed by various means: as fu- 
fory precipitation ; cupellation; departure ; vo- 
latilization by heat, fimply, or through the ad- 
mixture of other bodies; and by calcination : 
the manner of conducting which operations, 
being various with refpect to the feparation of 
different metallic bodies from each ether, will 
al i 
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be fhewn in the refpective experiments on 
thofe bodies. 
The deftruétion of the fpecific form of 
‘metallic bodies by combination with other 
fubftances, is effected, in moft cafes, by 
means of the commixture of them with fuch 
fubftance ; and the’ circumftances requifite, 
are thofe which are neceflary according tothe 
laws of commenttruation: but there are fome 
‘dnftances, where no mechanical commixture 
is made ; the combination being brought about 
by the accefs of the other body to the metal- 
lic, under the ftate of fumes or vapour; in 
which cafe, as was-before obferved, the opera- 
‘tion is called cementation. | 
~The means of feparation of metallic bodies 
from thofe of diverfe genera, whether com- 
‘bined, or only fimply commixt, with them, are 
extremely various, according to the nature of 
the combination or commixture of them. In. 
many cafes of their combination with fuch 
bodies of other genera, as are not of a fixt 
nature ; as the acids, fulphur, and phlogifton, 
it may be done by heat, on the principle of 
fimple incalefcence ; in moft others a departure _ 
is neceflary, either by the reduction of the me-* 
tal, or by the combination of the body fuper- 
added with thofe compounded with the me- 
tallic body. Where other bodies are com- 
‘mixt, but not combined with the metallic 
bodies, mechanical means are ufed for their 
feparation, which are generally grounded on 
the difference of the fpecific gravity sg sir 
the 
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the metallic and the other bodies... The moft . 
general operation of this kind, , is, that per-) 
formed. by the medium of water, ,as above de- 
fcribed, and called.elutriatiom.or wafhing overs, 
In the cafe of iron, if in a pulverine.ftate,: the; 
magnetic attraction .may be),employed, and; 
will make an effectual feparation :' and diftilla~ 
tion will perform .the fame) with, ,refpect .to! 
mercury, and the amalgamating power of the 
mercury itfelf is, likewife, an effectual means: 
_ of feparating fome metallic from all other bodies 
not combined with them. In the feparation:of 
metallic bodies from each other, the means: 
are equally various; but as they each make 
the object of diftinét experiments. below, it is 
needlefs to enumerate them here. 

The fufion of metallic bodies is produced, 
as that of others, by heat, either with or with- 
out addition ; but there is one inftance, which: 
is that of platina, where no. liquefaction can 
be made of the body by the heat of culinary. 
fire, without the affiftance of another metallic. 
body combined with it: and in. many other. 
cafes, alfo, additions of fluxes, or fuch fub- 
ftances as promote the liquefaction, are expe- 
dient. | suits 

The volatilization of metallic bodies is per- 
formed by heat, either with or without addi- 
tions. The metals are not eafily made. to, 
fublime in their intire ftate, by the heat of 
culinary fires, without the admixture of other 
bodies: but the femi-metals, particularly zinc, 
and arfenic, are to be fo feparated from the 

other 


286 ExreRIMENTS AND OnsERVATIONS 
other fubftances, with which they areoriginally 
found conjoined in their foffile ftate. 

The vitrification of metallic bodies is brought 
about, either by heat fimply, or with the 
addition of other bodies; but lead and anti-+ 
mony are, indeed, the only kinds that yield’ 
to be perfectly vitrified by the heat of culinary 
fire, without addition of fome other fubftance: 
In moft cafes, therefore, the vitrification of 
them is performed by the joint action of heat; 
and fluxes: which, as was before obferved, 
is the termi ufed to exprefs bodies added to 
others in this intention: but the large burning 
glafies, neverthelefs, vitrify all the metallic 
bodies that are fufficiently fixt to dbide the 
action of {o intenfe a heat, but gold and filver; 
and, as may be juftly prefumed, platina. 

The change of the fenfible qualities in me= 
tallic bodies, without addition or deftruCtion of 
their {pecific form, which is confined to a few 
inftanees, cofififts either in change of texture, 
which is principally in the cafe of metals with ~ 
regard to their malleability, tenacity, and what 
is called temper ; or their condition with refpeé 
to. flexibility or- rigidity : or in the change of 
colour, which regards only gold and coppef,’ 
except in fome- cafes of fteel, where the co= 
lour of the furface only is affected, The 
change of texture, with refpe to malleability 
and tenacity, is; in moft inftances, produced 
by the rendering the metal purer: ‘unlefs int 
the cafe of iron; where; as~ has been before 
obferved, a‘change of the mineral fulphur for 

294 an~ 
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another of a purer kind, fuch as {ubfifts in 
the coal of animal or vegetable fubftances, — 
is, alfo, neceflary; and in the cafe of cop- 
per, gold, and filver, in a cold ftate, where 
the tenacity is, alfo, increafed by beating it. 
The temper of metals, of which iron is the 
chief fubjeét, is varied by the heating them 
red, or white, hot: and either preventing 
their cooling, except by very flow degrees ; or 
accelerating it in the quickeft manner, by im- 
merfing them. in cold water... For the flower 
the heat leaves them, and the more flexible 
and duétile they become; and, vice verfa, the 
more fuddenly they are cooled, and the more 
rigid and brittle they grow. The change: of 
colour in gold is produced by fufion with bo- 
rax, and nitre; or fea falt, or any other fub- 
ftance, of which the acid of fea. falt makes a 
part; or, otherwife, by cementation with fea 
falt, and fuch bodies as may depart the acid 
from it; or with other bodies‘¢ombined with 
that acid, in fuch manner, that it may be fe- 
parated through heat. A fuperficial change of 
colour in copper, and fteel, are brought about, 
by expofing them to flame, or to the fumes” 
arifing from bodies, in a burning ftate. 
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| Dy aks Cc TION (1. 
General experiments relating to metallic bodiesy. 
and hacienda on thems on arse 


Ex? RIMENT 


Separation of metallic bodies, or seit ores. 
“from fiones, earth, or other heterogeneous Jie | 
frances, by elutriation. ’ 


AKE the matter, which is ‘tended 
to be the fubject, of this operation; 
and, f it be of .a, lapidaceous confiftence, - 
though ‘yet fo foft as to admit of comminu-’ 
tion; let it be powdered i in a mortar :--or, 
if it be of the nature of vitrefcent ‘flints ;. 
or the calcarious, gypfeous, or {parry kinds 
of ftones, let it be calcined; as was direét- 
ed in Experiments V. and VIII. Chap. Il 
Part I. and then reduced to powder. But, 
if the matter be of the nature of clay or 
chalk, that will imbibe water; or in the 
Daye 3 form 
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form of a loofe earth, no fuch previous 
comminution, or calcination, is neceflary 
Put then this matter, being either naturally 
in, or reduced by thefe operations to, a due 
{tate, into a'tray or fhallow veflel (which 
may be either of earth or wood, provided the 
inner. furface be.fmooth), fo as to fill it two 
or three inches high; and adding water to it, 
in fuch proportion, as to rife about an inch 
above the powder, let them remain thus, till 
the earthy part adhering to the metallic be 
well foftened. Another veffel full of water 
being alfo made ready, which fhould be of 
a fize fomewhat greater than the length of _ 
the tray, take the tray in the left hand; 
and immerfe it in an oblique pofition, with 
the hind part higheft, into the water; and 
move it gently, with the right hand, from 
the fore part, which is the loweft, to the 
hind part, which is raifed higher. Let 
it now reft for a fhort fpace of time: and 
then. decant off the water, by inclining the 
fore part of the tray; which will carry off, 
with it, the light earth raifed by the water; 
the heavier metalline part remaining at the 
wo ot oT cre Deon bottom 
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Bottom ‘of the ‘tray: ‘and repeat ’this tillvit 
be intirely clean. But, if any: barren ftones 
appear to be mixt with the metalline pow- 
der, slet the tray be fhaken, by moving: it 
brifkly in an horizontal direction: and 
thofe heterogeneous bodies, that are lighter 
than the metalline matter, dnd-could not be 
wafhed away on account of their too great 
bulk, will-rife to the furface, by this-con~ 
cuffion ; and muft be feparated by the hand. 
The metalline matter being then dried, will 
‘be thus freed from all heterogeneous bodies, 
of an earthy or lapidaceous kind, not men- . 
ftrually combined with it, eae 


OBSERVATION, be 

This operation’ is previoufy. neceffary, in 
many cafes of the ores of metals, for their pu- 
rification from ftones, earth, and other fuch 
cheterogeneous bodies ; in order'to the further 
-feparation of the metallic matter from them: 
and in the inftances of the more valuable kinds, 
or where only effays or experiments are to be 
“made of ores, the method here given’ will 
avail to the end: but where Jarge quantities of 
‘ore are in queftion; asin the cafe ofttin, copper, 
or lead; mills wrought by water are_ufed for 
the comminution; and the elutriation is per- 
formed, alfo, by fmall ftreams made to flow 
| RN over 
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over the powdered ore. The fame method 
may; however, be ufed for feparating the me 
tallic bodies themfelves, when mixt, in the 
ftate of filings or other pulverilentous form, 
‘with common duft, or other heterogeneous 
‘matter not metallic. 


ExPeERimMenT II, 
Separation of metallic bodies from lapidaceous, 
and terrene fubjtances, by means of mercury. 


__ Take the ores, wafhed as in the precede- 
ing experimenit 5, or any other matter com- 

pounded of thofe metallic fubftances, that 

will combine with mercury, and other he- 

terogeneous bodies; firtt commrminuted; and 

tendered as pure, as it can be that way 

made, by elutriation. Put the wafhed pow- 

der into a veffel ‘of wood or glafs; and 
pour upon it, as much as will rife above it, 
of the ftrongeft vinegar impregnated with 
about a tenth part of alum, diffolved in it by 
tmeans of heat; and let them remain a day 

or two in this ftate. Decant off then the vi- 
- negar ; and free the powder from what may 
adhere to it, by ablution, with clean water, 
till it ceafe to contract any acidity. Add mer- 
| Ga cury 
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cury to the powder, in the proportion « of fortr 
“parts to one; and rub them together, with 
a broad-ended wooden peftle, in’a proper 
‘mortar, till there be no appearance of any 
powder; unlefs a black’ kind produced “by 
the globules of mercury minutely divided: 
and, by this means, the other metallic mat- 
ter will be combined with the mercury in 
the amalgamated ftate. Pour water then to 
the compound; and continue the tritura- 
tion for fome longer time: and, by that 
treatment, the remaining earth, and other 
heterogeneous bodies, will be wafhed away ; 
and all the globules of mercury, combin- 
ed with the other metallic matter, will be 
collected together. . Pour off then the foul 
water; and add frefh : repeating the tritura- 
tion, till the amalgamated matter be ‘per- 
_fetly cleanfed: and then dry it, by means 
firft of fponge ; and, afterwards, of a gentle 
“heat. The metallic matter will thus be 
freed from any heterogeneous bodies, with 
_which it was commixt,. without menftrual 
combination, that could not be feparated 
| from them by means of clutriation. me 
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ey: i OBSERVATION. not 
“This operation is practifed conftantly, with 

refpect to gold and filver, in the purification 
of it after it is obtained from the mines; and 
may with expedience be applied to the fepa~ 
rating gold, or filver, duft, from any heteroge-_ 
neous fubftances, with which they may, in other 
cafes, be commixt. The means of recovery of 
‘gold, filver, or other metallic bodies, from 
the mercury, when thus combined with it, 
will be, fhewn below in its proper place. In 
Germany and other places, where there are 
mines of gold and filver, this amalgamation 
is performed in mills. | 


ExPERIMENT MII. 

Uftulation of ores, in order to the more eafy 
“recovery of metallic bodies, from the other 
fubftances with which they are combined in 
them; exemplified in the inftance of the ore 

of lead. | 
“Take fuch lead ore as requires uftula- 
tion, and pound it, in a mortar, into a erofs 
powder; of which the particles may be 
about the magnitude of coarfe fand. Put — 
it then into ateft, fuch as is defcribed, with 
the manner of its fabrication, p.110, Vol. 
rubbed over! with red chalk, or calcined 
vitriol wafhed; and cover the teft, by in- 
iS og ~" yerting 
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verting another over it; or bya lid which 
may fit fo that it may be well clofed: but 
let the ore be as much fpread as poffible in the 
teft. Let the teft be put into a furnace, 
under a muffle; and a gentle heat at firft 
adminiftered, which muft be gradually in- 
creafed, till'a luminous degree be produced; 
and it muft be continued in’ that ftate, till 
the operation be ended; which will be,when 
the black colour of the ore is changed to 
a yellowifh brown. . In fome ores’ that are 
rendered refractory by pyrites, the opera- 
tion muft be twice or thrice repeated. The 
white and green ore of lead require no uftu- 

lation. , Ay tretag 

OBSERVATION, isis 

‘The fame general method muft be perfued 
in the uftulation of the ores of copper and tin, 
_and of gold and filver in certain cafes: but with 
fome variations, according to the nature of each, 
In the cafe of copper, the heat being gra- 
dually brought toa luminous degree, it muft be 
continued fo till the ore ceafe to decrepitate : and 
then the cover of the teft muft be taken’ off: and 
the fire gradually augmented, that the oré may 
~ be kept continually in a fmoking ftate; inorder 
to which, the coor of the furnace’ before the 
mpffie fhould be left open, that the air may 
IL Ts, | have 
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have the. freer accefs; and the matter fhould 
be ftirred about with an iron rod. The fhining 
particles will be changed into an intenfe red or 
blackith colour; and, if the {mall lumps begin 
to cohere together, decreafe the heat inftantly : 
but, otherwife, it muft be continued fo long 
as any fumes arife. When, however, no more 
appear to be emitted, take out the teft; and, 
if the grains of ore have not been liquefied fo 
as to coalefce with each other, the operation 
has fucceded well: but, if the whole be run 
together into one mafs, the matter muft be 
again fubjeéted to the operation, being com- 
minuted with frefh quantities of ore. When the 
Girft uftulation is perfected, the burnt ore muft 
be then again powdered ; and the operation 
twice repeated without any addition ; but the 
Jatt time the fire muft be f{tronger: and, unlefs 
the ore feem difpofed to fufion, a little fuet 
fhould be burnt under the muffle; and renewed 
till, the fire being very bright, neither a fulphu- 
reous, or arfenical {mell, nor any fumes, be longer 
perceived: aclean fine powder being produced of 
_anintenfe red, or fometimes of a blackifh colour. 

In the cafe of tin, the fire muft be gradually 
raifed to the degree of a luminous whiteneis : 
and mutt be continued till the fumes ceafe to 
rife: and the comminution, and uftulation, 
mutt be repeated a fecond time, till no arfenic 
remain; which may be diftinguifhed by the © 
feetor; or by taking out the teft; and holding 
~ ever ita coldiron plate ; which will be {potted 
_ with. white {pecks, if any arfenic be empittete 

| U : Tn 
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- In the cafe of iron, the ore’ fhould be firft 
grofsly pounded ; and then, being put into a teft, 
and placed within'a muffle in the furnace, it 
fhould be burnt for fome minutes witha ftro 
fire: and then, being taken out and grown cold, | 
it fhould be finely powdered ; and treated as is 
directed for the uftulation of copper. | 


In the cafe of antimony, inftead of a teft 


> 
ufe a broad fhallow earthen pot, not glazed : 
and, if it be not fuch as will beat a {trong heat, 
when placed in the fire, it muft be luted: and 
the ore mutt be {pread in it thinly; fo as not to be 
more than a few inches deep: and put the pot 
6n the hearth, with a few coals round it. In- 
creafe then the fire, till the ore begin to fmoke a 
little ; and, in the-mean time, conftantly ftir it 
with a tobacco-pipe, that the fulphur may the 
more eafily exhale, If the fire be too ftrong, 
the powdered ore will’ run into grumes, or 
begin to melt: in which circumftance, the pot 
fhould -be'taken from the fire, before the fufion 
proceed further; and the ore fhould be re-pul- 
verifed ; and burnt again with a gentler fire. The 
ore, which was at firft in the form of a black 
fhining powder, will become of the colour of 
afhes, and of an earthy texture; as alfo lefs dif. 
pofed to melt: on which account, the fire may 
then be increafed, till the pot, and its contents, be 


..Reated luminoufly red: in which ftate they muft. 
~~ be continued, fo long as any fumes appear to. 


Fife. This operation may be better performed, 
by adding an equal, or double, quantity of pow- 
dered goal to the ore: by which means it will 


be 
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be prevented from coalefcing in grumes: and 
admit, confequently, that a ftronger may be 
ufed, from whence the operation will be fooner 
ended, and the remaining calx lefs burnt. 

Ores being compounded, as was before ob- 
ferved, of the proper metallic body each con- 
tains, with fulphur, arfenic, and fometimes 
other metallic bodies, and lapidaceous earths: 
and the fulphur and arfenic frequently abound- 
ing in a very large proportion, render all the 
means ineffectual, at leaft without great lofs, 
ef feparating the proper metallic body of the 
ore, from the others which are conjoined with it, 
without a previous feparation be made of the 
greateft part of fuch arfenic and fulphur. The 
end of this operation is, therefore, to fublime 
the fulphur and arfenic, and even other femi- 
metals out of the ores: and in this view it is 
conftantly practifed on the ores of copper, lead 
and tin; and even of gold and filver fome- 
times, when they are found refractory: and 
alfo of antimony, when defigned for the pre- 
paration of the glafs. It is, likewife, frequently 
neceflary for the preparation of /apis calaminaris ; 
in order to its being ufed for the production of 
brafs: but, in that cafe, it isdone, without the 
aid of furnaces, in the open air, by fires made 
under large heaps of the {tones broken into pieces 
of a midling fize: as it is indeed in the cafe of 
other minerals, where large quantities are to be 
burnt; either, the fame method being perfued ;_ 
or large furnaces, like ovens, being employed: 
and the operationis then called the roa/ling of ores. 

of EXxPa- 
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gee Vere IV. vitae 


Separation of metallic bodies from ‘the hetero 
geneous fubjtances, with which they are 
| combined in the ftate of ores, by reduétion 
and fufory- precipitation; exemplified in 


the cafe of copper. . 


As the ule of fluxes are nee In 1 the 
photef of this experiment, it is neceffary to 
fhew previoufly the Pusan ay of fuch as 
are required. 

Take of nitre one part, and of, crude 
tartar dried two or three. parts, and grind 
them firft feparately, and, afterwards, to- 
gether: this mixture is called the crude 
fux. Having put this matter into. an 
unglazed earthen veflel, having a narrow 
neck, and being three times as big as will 
contain the flux, place it on a> moderate 
fire : and, as foon as it begins to flame with 
an explofive found, ftop up the mouth, of 
the pot with a cover. The matter will, 
by this. means, after the detonation, be 
turned into a black coaly fubftance ; _ which 
is called the black flux.—Or mix nitre, and 
tartar, in equal quantities ; 3 and deflagrate 

‘them 
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¢hem in an open‘ crucible; throwing in the 
matter by a fmall quantity at a times, and 
refting till the detonation be over, betwixt: 
each injection. The matter thus produced 
is called the yohite flux: but it differs very 
little in its conftituence, and yet lefs in its’ 
properties as a flux, from pearl-afhes, or 
lixiviate falt any other way produced. Alb 
thefe fluxes fhould be kept in veffe]s of glafs, 
or earthen’ ware, carefully fecured by proper 
ftoppels from’ any accefs of air: for they 
are extremely prone to deliquiate. 

Having prepared the flux, take of lead 
ore, which has undergoné due elutriation, 
and uftulation, according to the preceding 
experiments ; and mix, with it, twice its 
weight of the black flux; and of fandover, 
(which is the fcum taken off glafs in its 
preparatory fufion,) and fteel filings, a 
quarter of the weight of the ore before its 
uftulation. Grind the whole then together, 
that they may be perfectly commixt; and 
put the mixture into a crucible, of which 
it will not fill a third part: and over it 
lay fea falt, of the depth of four inches s 

3 } prefling 
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prefling it clofe\down with the fingers. Co- 
ver the crucible withia lid fitted to.it ; -or, 
in default of fuch, with a leffer crucible, 
that, being inverted, will go within the: 
edge of the firft:. and, having luted the 
joint, dry the lute bya gentle heat. Place 
then the crucible in the melting furnace, of 
which. the conftruction is given page 148, 
Vol. I.. and heap up coals round: it, fo 


that it may be only buried four. inches. — 


within them: and, manage the fire. at 
firft, fo that the crucible may be only juft 
red hot. The fea falt will be heard to de- 
crepitate : and a low hiffing noife will fac- 
ceed: during which the heat muft be con- 
tinued of the fame degree: but when all 
 feems quiet, frefh fewel muft be fupplied to 
the fire: and it muft be as quickly as poffible. 
raifed, fo as to melt the whole of the mat- 
er: which may be performed by the due 
heat of a melting furnace in a quarter of 
an hour. If, on the augmentation of the 
heat, the hiffing return, and increafe much, 
the openings into the furnace muft be every 
where clofed, fo as to check the heatas foon as 
4 may 
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may be: otherwife, the matter will rife“in ¥ 
‘foam out! of the crucible: or, very:proba- 
bly, the lid will be thrown off: but this 
accident is only to be apprehended: for the 
firft three or four minutes after the firesis 
‘raifed. The precipitation being’ made, 
which’ may be known by the ftillnefs':of 
the matter in the crucible, and the. cléear 
white flame iffuing from it, the crucible 
mutt be taken out of the fire; and, being 
placed on the flooring of a dry hearth, 
muft be ftruck feveral times with a ham- 
mer; that the metal, difperfed in granules 
in the bottom of it, may run together ; and 
coalefce in one mafs of regulus: which, 
when the crucible is grown cold -and bro- 
ken, will be found to be lead, freed ofall 
other heterogeneous matter; except there 
were filver in the ore; which may be fepa- 
rated from it by the means below given. | 

This operation may, otherwife, be thus 
performed, where a proper furnace is 
wanting, in the fire of a {mith’s forge. 
Let the crucible be placed at: the diftance. 
of three inches directly before the nozzle 

| of 
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rof the ‘bellows, in fuch pofition, that one 
-of the corners of the crucible: may point. 
towards the bellows : .which ‘will ‘render 
it: more decure from being crackt by ;the 
cheat: It fhould :be fet on a pedeftal of 
about three or four inches high, farrounded 
iwith coals: and. then buried in other coals 
‘already burning ; which will gradually pro- 
“pagate the fire | through the firft, to ‘the — 
~bottom : but no ufe muft, in the meam time, - 
‘be made of the!bellows. The crucible will 
-pe:thus heated red! hot: in which ftate it 
smuft be continued: till the indications, (be- 
‘fore mentioned in the other. method);: of 
.the proper time of raifing the fire,’ occur. 
‘Let the bellows: be then gently moved a 
little ; and, afterwards, kept ftill ; that, by 
»fuch proper «alternations, the fire: may: be — 
gradually raifed, till there be no danger 
of. the ebullition of the matter in the eru- 
_ cible : after which, frefh fewel being put 
“on, ‘and: the coals ftirred with the. tongs; — 
“that they may: be no where deficient, pare 
“ticularly betwixt the nozzle of the bellows, 
i and: the crucible, a moderate. heat, of fufion 
Ww us oo) oe mutt 
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quft be raifed ; and the operation com- 
pleted, as in the above given experiment., 

. Where Jead ore is rendered -greatly...re- 
fractory ‘by pyrites, the uftulation muft be 
performed with a very ftrong fire; and 
‘the quantity of black flux, and fandover, 
muft be greater, and the iron. filings 
omitted:'and where it is rendered refrac- 
tory through earths and {tones that. cannot 
be feparated by elutriation, an.equal. quan- 
tity of black flux, fandover, and fome iron 
filings (unlefs the ore contain iron), fhould 
be ufed: and being well commixt, four 
times the weight, alfo, of black flux fhould 
be added. 


OBSERVATION. 


In the fame general way, copper, tin, and 
iron, may be extracted from their -refpective 
proper ores: the following necefflary altera- 
tions, refpecting the peculiar nature of each, 
being made. 

In the cafe of thofe ores of copper, which 
are originally more free from -fulphur and 
-arfenic, they muft be commixt with three 
“times their weight of black flux; and, being put 
“into a crucible, only twice as big as will contain 
“it, the mixture muft be covered -half an inch 
| deep 
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deep with common falt. The fire muft be; 
alfo, raifed, after the decrepitation of the falt: . 
firft till the crucible be of a white heat; at 
which point it muft be kept for a quarter of 
an hour; and then to a yet higher degree; 
‘and the precipitation will be made in about a 
quarter of an hour. If the operation fucceed, 
a folid femi-malleable regulus, of a bright 
-yellow colour, will be found; with a folid 
hard fhining fcoria, of a brownifh yellow 
colour: but, if it mifcarry, the fcoria will 
be very black, foft, and powdery, with grains 
-of bright “copper mixt with it: and the 
-regulus itfelf ,will be unequal and irregular in 
-its figure. _If the copper ore be refractory, 
‘through ftones and earth not to be feparated 
“by elutriation, proceed as in the cafe of lead 
Min the fame circumftances. Or, if the quan- 
tity of fuch ftones, and earths, be very great, 
add a fixth, or a tenth, part of any calx of 
lead; an equal weight of fandover; and three 
‘times the weight of black flux. The copper 
and lead will, together, form a regulus: from 
which. the copper. may be again feparated, 
by long fufion in a ftrong heat, in the man- 
ner below directed in the cafe of black copper. 
For the ores of copper, where previous uftu- 
lation is required, the proportion of black 
flux fhould be. quadruple ; and that of. the 
_fandover double: and the regulus precipitated, 
. being copper. combined with other metallic 
bodies, is. called Jdlack copper.. The black 
copper may be.decompounded, fo that the 
+ true 
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true copper contained in it may be freéd from 
the other metallic bodies; and rendered perfect, 
by- cupelling it with lead in this manner. 
Break the black copper into {mall bits; and, 
having mixt with it one third of its weight of 
_ granulated lead, put it in a cupel into a pro- 
per furnace, previoufly heated’ to a luminons 
rednefs : and then raife the fire, that the lead 
_ may be brought to fufion as foon as poflible. 
Lower then the heat to that degree which is 
juft fufficient to keep the melted-matter boiling ; 
and thus continue it, till the’ lead be nearly 
confumed : when raife the heat again, till the 
lead be wholly deftroyed. As {oon as this .ap- 
pears, cover the copper with charcoal. duft: 
and take the cupel out of the fire. The cop- 
per may, by. this means, be rendered ex- 
tremely pure (except with relation to gold and 
filver), and malleable.. The black copver 
may, otherwife, be converted to common 
copper, fuch as is genetally to bé found, by 
roafting, and repeated fufions, as is practifed 
in the large works where this metal is recovered 
_ from its ores. By 

In the cafe of tin, the conduct of the pro- 
cefs may be the fame as with lead: but as 
_ much pitch, as amounts. to a quarter of the 
weight of the ore,’ may be added: and the 
fire thould be kept low, till the pitch ceafe to 
flame, and there be no danger of cracking the 
vefiel, or making the contents boil over; and 
then raifed as quickly as -poffible, to the 

Vou. Il. x . greateft 
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greateft degree neceflary : being that which 
_ will thoroughly fufe the flux. 

In the eate of iron ore, the following flux 
may be ufed ; of the white flux, three-parts ; 
of any glafs of quick fufion, fandover, and 
charcoal duft, each one half part: the whole 
to be added in a triple proportion to the ore. 
The fire fhould, alfo, be extremely in- 
tenfe ; and continued for three quarters, or 
the whole of an hour. But, as from moft 
kinds of ore, the iron thus obtained will not — 
be malleable, it may be further ote 
the means below given. 


ExPERIMENT  V. 


Separation of metals from the heterogeneous 
bodies contained in their ores, by reduttion 3 
and fufory precipitation, through the means 
of ftratification with coals. 


“Prepare the ‘melting furnace, and form 
the pot, of which the conftruction is given 
page 148, Vol. I., on the pedeftal, from | 
jute and coals, as directed in page 154, © 
Vol. I.; fprinkling it with the duft of a 
{mith’s det fcoria, or common glafs le- 
-vigated ; and prefling it into its due pofition 
by a globe, or the end of a proper peftle, as 

directed 


‘on Meraiiic Boprzs;,' 307 
directed in page 152; Vol. I. To the 
lower hole of the pedeftal, on the outfide, 
let another’ veftel, like the meliing pot, 
be joined, with lute; that the matter, 
which flows down from the melting pot 
through the paflage in_ the pedeftal, may 
be received by it. Cover this lower. veflel | 
with. coals; and, fill the furnace with the 
fame; that the whole may be dried tho- 
roughly... The nozzle of the bellows muft 
he placed in the higher part of the oblong’ 
_ perforation of the furnace. defigned. for 

“that purpofe : and the fire muft be ftrongly 
blown up for a quarter of an hour, or 
more,. till. the infide of the furnace, efpe 
cially the melting pot, be white hot. Then 
abate the blaft, by taking the weights off 
the bellows; and put in the ore, at feveral ‘ 
different times; having been. prepared by 
burning it’ in an earthen pot, at firft with 
a gentle, and, afterwards, with a ftronger 
fice, that the greateft part of the fulphur 
may be fublimed out of it : and fome fil- 
‘ings of iron may be alfo advantageoufly 
thrown in with it. The ore fhould.be 

xX 2 con- 
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conveyed into’ the furnace through the open-- 
ing made for the blaft of the bellows, fo it 
may fall on the coals: left if it be thrown 
againft the fide where the air enters 
from the bellows, it may, when running 
down in a melted ftate, be cooled by 
the blaft; and the fcorified part obftruct 
the paflage of the air: on which event, if — 
it happen, the fcoria muft be removed by 
means of a fire hook, or poker bended 
at the point, and thruft up the perforation 
in the fore part of the pedeftal. At the 
time each quantity of the ore is thrown 
in, the furnace fhould be only two thirds 
full of ‘coals of a moderate fize : but, after 
ach addition of ore, a ftratum, or layer 
‘of coals fhould be put over it: and great 
care muft be taken, that, as the re- 
fraétory fcoria collects together in a mafs, 
it may be taken away, Where the 
end of the experiment is to determine, 
with accuracy, what the quantity of me- 
‘tal is, that may be afforded by the ore, — 
‘the {coria, being collected together, and 
i cabs grofsly, mutt be thrown again 
salad into 
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santo the furnace with frefh coals: and this 
may be repeated even a fecond time, that 
whatever admits of it may be reduced: 
the bellows being moderately worked in 
the mean time, till the fcoria pafles : but 
no frefh coals fhould be longer added. 
Sprinkle then the exterior veffel, formed of . 
lute and coal to receive the metal, in, order 
to cool the lead, which will be collteéted in 
it: and examine the fcoria, to difcover, 
whether there be any grains of metal © 
interfperfed in it; and, if there be, pound | 
it; and wath off the light part, that the 
lead may be feparated. 

OBSERVATION. | 
The ores of copper, tin, and iron, admit of 
being treated in the fame way, with the al- 


tération of the circumftances below fhewn: 
which the particular properties of each render 
requifite. 

In the cafe of copper, the perforation of the . 
pedeftal, which makes the communication be- 
twixt the melting pot, and the exterior veflel to 
receive the melted metal, muft be firft ftopt up 
with a round piece of coal, plaftered over with 
lute: and the heat muft be made much greater, 
by pointing the nozzle of the bellows obliquely, . 
that the flame may be driven to the furface of 
the melting pot; and continued, till all the 

x 3 met 
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metal be run together into it: and then it 
_muft be! examined by means of the fire hook - 
or poker introduced into the meting pet 
through the middle opening of the pede al 
whether the contents be in perfect liquefac- 
tion ; or whether any of the {coria appears of a 
tenacious pitch-like confiftence: which, if 
found, it muft be taken out by the fame 
opening, to prevent its obftructing the paf- 
fage of the metal to the exterior veffel made 
to receive it. When every thing is thus rightly 
adjufted, the perforation, ftopt up by the coal 
and lute; muft be opened,-by means of an tron 
rod made fharp at. one end, that the metal 
may run out into the veflel defigned for that 
end: but, if there be more or¢ to be wrought, 
the perforation and paflage. mutt be cleared 
from any fcoria, and {mall coals; and again 
ftopt as before. But, in the cafe of brafs, 
no attempt fhould be made to cool it, by _ 
fprinkling with water: for this metal is fo im- 
patient of aqueous moifture, that, even when 
iti. fo cooléd as to attain a folid form, it flies with 
great violence on the contact of any humidity. — 
' The ore of tin may be treated in ‘the 
fame manner as that of lead, after it is duly 
prepared: but the bellows néed not point fo 
much towards the melting pot, nor be worked 
fo ftrongly ; and the coal fhould be of fofter 
wood ; and in lefs pieces; that the heat may. 
be the more quickly excited to the. proper 
‘degree ; and the, fooner fpent again: if ‘ihiey 
“be fp.inkled with’ water, and even the ore, 
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alfo, they will, for a fhort time, fupport a fire 
fufficiently ftrong. 

If iron ore be treated experimentally'in this. 
manner, it fhould undergo.a thorough previous. 
uftulation; and, ifit appear yet to abound in mi- 
neral fulphur, fome pounded lime ftone fhould 
be mixed with it. The heat required is, alfo, 
the greateft that can be produced : in order 
to which, larger, and fmaller pieces of coat 
fhould be mixt together; and the veffel re- 
ceiving the metal, fhould be, likewife, kept 
heated of a luminous degree, by coals fur- 
rounding it: care being taken, that the paf- 
fage leading into it be not ftopt up by them. 
It is by fimilar means that iron ore is, for the 
moft part, treated in our country, in order to 
its fir{t feparation from the other heterogeneous 
matter combined with it in the ore: but other 
fubfequent means are neceflary, as was before 
obferved, to bring it toa malleable ftate. 

Operations founded on the fame principle 
are, likewife, practifed for the extraction, of 
copper, and tin, from their ores in fome cafes. 
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EXPERIMENT VIO 
Fujion of metallic bodies. Sce the rules given 
on the general operation of fufion, page 206. 
EXPERIMENT | VII. 
Calcination of metallic bodies by calefaction,. 


When iron and copper are to be cal- 
cined, take them jn the ftate of filings; 


and expofing them, being fpread onatile, — 


to a luminous degree of heat, but lefs 
than will melt them, they will be re- 
duced to a calceous {tate : the iron af- 
fuming a red or purplith colour, according 
“to the degree of heat: and the a a 
bluifh or blackith purple. 

When lead or tin are to be calcined, 
melt them in a teft, or any other fhallow | 
veflel, where there may be a large furface 
expofed to the fire. The metals will gra- 
dually lofe their fpecific appearance: the © 
pait calcined affuming a pulverulentous 
form : which, being taken off from time 
to ke se the whole will at length be re- 


duced 
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duced to the fame ftate. The lead will 
be, by fuch means, converted into a red 
powder, if the calcination be perfect : and 
the tin into a white. 

When zinc, bifumth, and arfenic, are 
to be calcined, it muft be performed by 
fublimation ; for that degree of heat, which 
decompounds them, renders them volatile : 
and their calces muft, therefore, be obtained 
in the ftate of flowers: which, when pure, 
will be white in the cafe of all thefe three 
femi-metals, : 
Antimony may be calcined by the con- 
tinuation of the operation direéted for the 
uftulation in Experiment HI. Sect. f, 
Chap, I. PartV. | 

Mercury is ealcined by continuing it, for 
a great length of time, with an expanded 
furface, to a degree of heat that will not 
raife it in vapour: the produce is a red 
powder, . 

OBSERVATION, 

Gold and filver, as has been before obferved, 
admit of no calcination ; being perfect metals ; 
and the fame holds good of platina ; which, 
though only an anomalous metallic body, — 
agrees with the perfect metals in this se ; 
a | | ¢ 


g14. ExpErrIMENTS AND OBSERVATIONS 

The calcination of iron, and copper, 1s feldom 
performed, but for the preparation of colours 
for painting in enamel, or on glafs. Lead and 
tin aré more frequently calcined, the firft in 
large works for the production of mnium, or 
red lead; as the calx is calied: the other by per- 
fons who make it their buiineis allo; and who 
fell the calx of tin, prepared by fimilar means, 
under the name of puffy, to lapidaries, and 
other workmen who ufe. it for polifhing, or 
for making a white colour for enamel. Zinc 
is not calcined with any commercial intention; 
but the flowers of bifmuth are prepared as 
2 fucus. Antimony is calcined, in order 
to its being vitrified; the glafs being ufed 
in medicine. - Mercury is, alfo, calcined. for 
the fame purpofe ; the red powder being moft 
generally calied precipitate per fe: but more 
accurately, according to the college of Lon- 
don, mercurius caletnatus. aes 


ExPERIMENT VII. 


Calcination of metallic bodies by detonation 
with nitre ; exemplified in the cafe of tin. 


Take filings of tin, and nitre, grofsly 
powdered, equal parts; and mix them well 
together. ‘Then, having put a crucible, of 
any other melting pot, into. the fire, and 
or fuf- 
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faffered it to grow of a luminous degree of 
heat, throw in the mixture of the tin, and 
nitre, by a fpoonful at a time: allowing 
a fufficient interval for the explofive effer- 
vefcence, excited by each quantity, to 
_ceafe, before it be facceeded by another. 
When the whole is thus put into the cru- 
cible, and no further appearance of detona- 
tion remains, take it out of the fire; and 
pour the contents into boiling water ; and, 
breaking the crucible, put the pieces of it, 
to which any part of the calcined matter 
adheres, being firft well cleanfed from the 
coals or afhes of the fire adhering to it, 
-alfo into water. The lixiviate falt formed 
by the decompofition of the nitre, of which 
the acid will have been feparated by the 
phlogifton of the tin, being, by: this 
means, diffolved by the water, the calx 
ef the tin will be found remaining. 


OBSERVATION, 


In the ee manner, copper, lead, iron, 
zinc, and regulus of antimony, may be cal- 
-cined: as, alfo, bifmuth ; but it requires a 
longer sie to the calcination of that femi- 

metal ; 
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metal: in which the phlogifton is cither lefs 
in quantity, or in fuch a reluctant ftate, in 
relation to combination with the nitreous acid, 
that no fenfible detonation, or effervefcence, 
enfues ; and the mixture may, theréfore, be 
thrown all together into the crucible at firft. 
This method of calcination is rarely put in ~ 
practice on any metallic body in its fimple ftate, 
unlefs in the cafe of antimony, for the prepara~ 
tion of the medicine called diaphoretic anti- 
mony ; or of the modern fever powder : though it 
is a very quick, and more effectual manner of 
preparing’ the calces of metallic bodies; efpe- 
cially that of tin for enamel painting. On 
the compofitions of other metallic bodies with 
a {mall proportion of gold or filver, it is fome- 
times practifed for their feparation : as, by the 
deftruction of the other metallic bodies by the 
action of the acid of the nitre on their phlo- 
gifton, which has no effect on thofe perfec 
metals, a decompofition is made: the gold or _ 
filver being collected in a metalline form, eafy 
to be feparated from the calx of the other 
metallic:bodies... gi. «1 Ae 
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ExPERIMENT IX. 


Reduétion of metallic bodies from their calces 
to their proper metalline’ form, by reftora- 
tion of their phlogz/ton, through the means 
of cementation with the coal of animal 
or vegetable fubfiances. 


Take the calx of the metallic body to 


‘be reduced ; and mix it well, by grinding 


them together, with half their weight 
of the coal of any animal or vegetable 
fubftance ; and, having put them into a 


crucible covered by a proper lid, or. by 


inverting another that is lefs into it, place 
it in any fire where it may undergo a de- 


‘gree of heat fufficient to fufe the metal. 
After it has continued fome little time in 


fuch heat, take it off the fire: and, fetting 


‘it on any {tone or brick pavement, ftrike 


it immediately with a hammer ; that the 
reduced metal may ‘run together: which, 


~-.on examination after the whole 1s grown 


cold, will be found in a mafs, in its pro- 
per metalline form, at the bottom of the 
crucible. . 

OBSER- 
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OBSERVATION, 


If the metallic calx be somclinds or any 
way combined, with acid, it is proper to mix 
a third part of its weight of black flux, or; 
- in default of that, of lixiviate alt, with the 
charcoal, in order to feparate fuch acid from 
the calx ; and in the cafe of lead or tin, tal- 
low or pitch, mixt with the calx, will anfwer 
the fame end as the coal. In the cafe of iron 
the reduction may be, as was before obferved, 
made with a much lefs degree of heat than 
will melt that metal, But the reduced iron 
will not, neverthelefs, by fuch treatment, ‘be 
brought into a reguline mafs with a metalline 
appearance; but remain in a pulverulentous 
form ; though actually brought back, in all 
other regards, to its true metallic fate. jay 

In the cafe of the arfenic, which is rendered 
volatile by lefs heat than will fufe it, the re= 
_dudtion may be beft performed in this manner. 
Add one part of the black flux, to two of the 
chryftalline arfenic ; 3 which is, with refpect to 
its metallic nature, in a ‘ica {tate ; though 
it is far from agreeing with the calces of other - 
metallic bodies in its general properties : and 
mix them thoroughly well, by grinding them 
together. Let a {trong fire be then prepared. ; 
and put a crucible into it, that it may giow 
nearly red hot: at which time, thruft into it 
the mixture of arfenic and Hie inclofed in 
paper of feveral folds thicknefs: and cover it 
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fiantly with a lid, or a lefler crucible inverted 
upon it. Give it then a quick heat: and, 
when it may be judged that the crucible has 
attained the full proportion’ of heat that degree 
of fire will impart to it, take it out; and let 
it remain till it be cold: at which time, fuch 
part of the arfenic, as was not diflipated in 
fumes in the operation, will be, found ina 


-reguline ftate. The procefs may be, other- 


wife, performed, with much greater fuccefs, 
with refpeét to the.proportion of regulus of arfe- 
nic obtained, in the way of fublimation ; by 
joining one of the earthen vefiels called /ong- 
necks, containing the mixture, toa glais receiver; 
and fixing the long-neck horizontally m the 
fire, fo that the arfenic may ‘be  fublimed 
into the receiver, which will be at the  outlide 
of the furnace; and there condenfed :.in which 
cafe it will, notwithftanding the fublimation, 
affume a femi-metallic form, if net too dif- 
fufely fpread)on the furface.of the receiver. 
Or, in default of a long-neck, this operation 
may be performed by a glafs body luted and 
fitted to the receiver, in the place of fuch 
Jong-neck. ‘It is ufual ‘to add iron to ‘the 
arfenic in the’ reduction: but, by fuch  treat- 
ment, the regulus becomes impure: and ~the 
experiment is not equally conclufive, with te- 
fpect to the metallic nature cf ‘the’ arfenics 

Zinc, being ‘perfectly calcined, does not 
admit of reduction by any means at prefent 
known. 


EXPE- 
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EXPERIMENT X. . 
Combination of metallic bodies with each other 
by fujfion. * 


This is performed in general by the 
fimple fufion of the metallic bodies with — 
each other : and, if the operation require 
a greater length of time, or thofe metal- 
lic fubftances that quickly calcine are to 
be combined with thofe which require a 
ftrong heat to their liquefaction, fuet, 
pitch, or fome other reducent fubftance, 
fhould be added, as foon as the whole 
matter be perfeétly melted: which being 
then well ftirred together by a cold iron 
rod, muft be immediately poured out. 1” 


OBSERVATION. 


In ‘this manner, all fuch metallic bodies as 
admit of fufion may be combined together: 
and zinc may, alfo, be combined with copper 
by cementation, as there will be occafion to 
fhew below: and arfenic with all the metals, 
by expofing them, when of a luminous heat, 
to the fumes of it: | file 


Exar ek 
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EXPERIMENT XI, 


Combination of metals with mineral Julpbur 


Take any metallic body (except gold 
and platina), in the ftate of filings; and 
mix it thoroughly well with an equal 
weight of mineral fulphur. Put the mix- 
ture into a crucible; and, having covered 
it, place it on the fire; and give it a’ de- 
gree of heat, in proportion to the quicker 
or flower ‘tendency of the fubject metallic 
body to fufiono:; but muclhy lefs will fuffice 
in the cafe of copper, or; iron; than will 
bring them’ to- liquefaction ‘alone.’ After 
the matter has undergone the action of the 
due heat for fome time, take the ‘crucible 
out of the fire; and the metal will: be 
found combined with the fulphur, forming 
a fort of {pecioufly reguline mafs: of which 
the appearance will vary, according to the 
kind of metallic” body fubmitted to y the 
‘operation. 

In the cafe of mercury, it is proper 
only to fufe the fulphur; and to add_ the 
‘mercury, previoufly made of ‘a moderate 

Vou. Il. Y degree 
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degree of heat, gradually to it: taking 
care, if it catch fire, to cover it inftantly 
with a wet cloth.---Or this combination 
may be made, by triturating the mercury 
and fulphur well together ; by which means, 
the compound will take the form of a 
black powder, that. is called Eshiops 
mineralis in. medicine. But the combina- 
tion of mercury and, fulphur is not, by 
either of thefe methods, rendered fo per- 
fect; as by.a fubfequent fublimation. __ 


OBSERVATION, d 

The mineral fulphur cannot be again fepa- 
rated from the metallic, bodies, with which it 
is thus combined, by any method geneial fp 
the whole number: but various means are 
required to be perfued, according to their di- 
verfe nature. 7 | oH) ta tere 
. In the cafe of the metals, as they are more 
fixt, uftulation, (as before dire¢ted in Experi- 
ment III. Seét. I. Chap. JI. Part V. in the - 
cafe of ores,) till: no more fulphur ‘can 
be feparated, muft be previoufly ufed: and 
the metal may then be fufed, firft with 
lixiviate falt, and fome {mall proportion of 
nitre; and then with the black flux. ‘Anti- 
mony, zinc, and bifmuth, may, after a flighter 
uftulation, be freed from the fulphur, by the 
means below directed for the feparation of the 
3 regu- 
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reguline part from the crude antimony: which 
is, in fact, only fuch reguline part, combined 
with mineral fulphur in a certain proportion. 
Arfenic may be freed from fulphur by repeated 
fublimation,: after.the previous commixture of 
lixiviate falt: in order to the moft effectual 
performance of which, the arfenic, being levi- 
gated to a very fine powder with fome. propor- 
tion of lixiviate falt, fhould be fprinkled with 
a feparate {olution of the fame, and the fub- 
limation: may be performed, as was directed 
in. the, obfervation on,.the. preceding experi- 
ment; avoiding only to fix.the receiver to the 
long neck, till the moifture of the folution be 
well exhaled. Some of the metallic bodies — 
may. be, likewife, departed from mineral 
fulphur by means of each other, according to 
their fuperior degrees of attraction: as arfenic 
by mercury ; and mercury by iron: a fubfe- 
quent fublimation being inftituted, to their 
actual feparation after the departure. | 

_ This operation is feldom performed on cop- 
per, or iron; unlefs fometimes in order to the 
calcination of them for colours in enamel 
painting: but arfenic and mercury are more 
frequently treated in this manner; the firft to 
produce the factitious orpiment, called &/xg’s 
yellow, for the purpofes of painting: and the 
latter to produce Aithiops mineralis, or fattt- 
tious cinnabar, for medicinal ufes; and ver- 
mihon, for painting ; vermilion being, in fact, 
cinnabar finely levigated.) - P. Bes | 
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ExPERIMENT XII. 


Combination of metallic bodies with: bepat 
Julphuris. fds 


Take lixiviate falt, and mineral fulphur, 
‘equal parts; and, having put them into 
a crucible, fet them in’ a, moderate heat; 
and ftir them till they be perfeétly lique- 
fied and mixed together ; and form the he- 
par fulphuris. While they remain thus 
in a fufed ftate, add any metallic , body, 
in the ftate of filings, or thin plates; in 
any proportion not exceeding one ‘third 
part of the hepar fulphuris: and aug- 
ment the heat, but not in a very great 
degree. The metallic body will be foon 
combined with the hepar fulphuris : and 
will form a mafs not the leaft fimilar in 
appearance to metallic bodies. 

OBSERVATION. ° 

Gold, and platina, being thus combined, with 
hepar fulphuris, the compound will be wholly 
foluble in water, fo as to pafs the filter: but, 


in the cafe of the other metallic bodies, on 
the folution of the hepar fulphuris by water, 


ey: 
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they are departed: and precipitating, form a 
magiftery; by which means a refeparation 1s 
obtained. But as this does not extend to gold 
and platina, other means mutt be ufed to free 
them from hepar fulphuris : the moft expedite. 
method of which is uftulation, with the ac- 
cefg of air: as by that means the mineral ful- 
phur is deftroyed, and the metal again fet-at 
liberty. fs 
This procefs is rarely practifed but for ex- 
periment : in which view, it is of confequence, 
in fhewing the unfitnefs of ufing alkaline falts 
as a flux in the reduétion of ores replete with 
mineral fulphur: as hepar fulphuris being by 
fuch means produced, it neceflarily combines 
with the metallic part of the ore; and mixes 
fome part of it with the fcoria. 

Stahl, who firft publifhed the procefs for 
diffolving gold in this manner, gives a reafon 
of a very whimfical kind, for the experiments 
he made with relation to it. For he fays, he 
was induced to perfue them from a curiofity 
to difcover the method, by which Mofes might, 
without a miracle, burn the golden calf; af- 
terwards reduce it to powder; and at laft ren- 
der it potable: all which he imagines might 
be effected by the combining it with hepar 
fulphuris, | Ceueay 
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WOOF YAR 

‘Baloo taxa 3: XI. eth ; 
Combination of metallic ‘odie swith jie hee 
falt, and the fixt fulpbur f the coal — 


animal fubfances. 


“Take lixiviate falt ; ie having mixt 
it_ with twice its weight of the coal | of 
blood, fabjedt them together, in a covered: 
crucible, to ftrong heat. After they have 
remained’ in that ftate, till the. flame, 
which will at firft be a ftrong yellow or 
white, becomes flender and blue, throw 
the matter out of the crucible into boiling 
water ; and, breaking it, fo that it. may, 
be well mixt with the water, boil it for fome. 
time ; and then filter it. Reduce. the 
filtered lixivium, afterwards, by eva 0- 
ration; to fuch degree of ftrength, . that 
there may be only:four !times the weight’ - 
of the lixiviate falt. "To this lixivium, 
while in a boiling ftate, add the magiftery : 
of gold, filver, mercury, bifmuth, or zinc, 
precipitated by the addition of » lixiviate 
falt, from their proper acid menftrua; 
and well wafhed : but the proportion muft 
i not 
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not exceed one fourth of the falt forming 
the lixivium. Continue then the boiling, 
till the metallic body be diffolved : which 
will remain fufpended in the fluid, when 
cold, in fuch manner, that the whole will 
pafs the filter. | 


OBSERVATION. | 
This experiment is delivered on the autho- 
rity of German writers of very great credit: 
but I cannot be pofitive as to the certainty of it, 
on my own knowledge with refpect to all 
the metallic bodies here enumerated : they 
may however be refeparated by the addition 
of any acid. The procets of this experiment 
has not been hitherto applied to any practical 
purpofe in chemiftry, as far as I am inform- 
ed; and is not, in general, known in out 
country. 


Exp ERIMEN Tr XIV. 


Combination of metallic bodies with the folu- 
tion of lixiviate falts. 


Take lixiviate falt, one part; and water 
four. Boil them together ; and add to 
them, while boiling, the magiftery of cop- 
per, lead, tin, or iron; regulus of anti- 
mony in its intire ftate; and arfenic pow- 

Y 4 dered; 
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dered: and continue the opti till the 
ole ig body be diffolved. | 
OQusexvaTron. Lr 
“This procefs is delivered on the plese a 


thority with the preceding ; and-is not hitherto 
introduced into ufe. 


- Expeniment, Xv. 


Combination of metallic bodies swith volatile 
alkali ne falts. » — 


Take volatile fpirit (or more properly 
a folution of volatile’ alkaline falt in water) 
_impregnated to the degree of faturation, 
andgdd to it the magiftery of gold, filver, 
copper, iron, bifmuth, zinc, lead, or mer- 
cury. Digeft them in a proper circulating 
veffel with as great a degree of heat as may 
be adminiftered without fubliming the falt: 
and let them continue in that ftate till the 
metallic body be combined: the magiftery 
of lead will not however be perfectly dif- 
folved, but. will form a white thick muci- 


lage. 


OBSER-= 
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OBSERVATION. | 


Theicredit of this experiment ftands on the 
fame bafis as the two foregoing: and thofe 
who would be more particularly informed 
with refpect to it, may confult The biffory of 
the Academy of Sciences at ‘Berlin, anno 
1745: PoTTiII oBSERVAT : colleé. 2. p. 37: 
and Kureiia Chemuifche erfabrungen, p. 24. 
T. 1. The folution of the fal faponarius, or 
the volatile alkaline fpirit prepared with lime, 
promife much more to have this power, than 
the fimple folution of lixiviate, or volatile al- 
kaline falts. 


EXPERIMENT XVI. 
Combination of metallic bodies with acids} 
See Experiment XXII. Seét. III. Part II. 


Vol. I. for the formation of metallic 
- neutral falts. 


ExPERIMENT XVII. 
Departure, with a confequent precipitation, 
of metallic bodies from acids, by each other 
or by the addition of alkaline earths or, 
Jalts. 


Take any folution of a metallic body, 
in any acid; and let other metallic bodies, 
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in the ftate of thin plates, or filings,---or 
any alkaline falts, or earths, that will 
combine’ with the refpective acid,’ by 
which. the folution was made,---be added 
according to their degree of attraction, as. 
laid down in the table of acids and alka- 
lies, p. 273. Vol. I: and the metallic 
body will be departed, and fubfide in form. 
of a magiftery; in fome cafes, with a me-) 
talline appearance; and ‘in others of ‘va~ 
rious colours. es 
The alkaline falts fhould be ufed in a 
diffolved {tate : and care fhould be taken, 
that. more be not added. than. is. barely. . 
fufficient to balance the, acid peer ages 
with the metallic bodies. eee ec 


OBSERVATION. 


This operation 1s practifed on various oc- 
-cafions: The folutions of gold and filver.are 
precipitated by copper in fome proceffes for 
their purification; and the copper is, after- 
wards, precipitated by chalk, for the’ obtain- 
ing verdtter. which is ufed as a pigment in 
painting. When gold is precipitated by cop- 
per, it reaffumes its proper colour, and metal- 
line appearance; but when departed from, the 
acid by alkaline at, tin or mercury, it has ared 

or 
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or purple colour; and by the firft a fulminating 
quality, alfo ; as will be {hewn below. ' Bifmuth 
is, likewife, precipitated from acids by lixiviate 
falt, in order to procure the magiftery ; which, 
being extremely white, is ufed as a dry fucus 
by the Portuguefe and Spanifh ladies; who 
are, at prefent, followed by feveral in our 
own country in this practice. | 


SECTIOQN II. 


Experiments on particular metals; and obferva- 
| tions on them. 


Experiment I, 
Demonftration of the incombuftibility of gold; 
and of its fixity in every degree of heat 

producible by art. 


7 AKE pure gold; and, having put thera 

in a teft, place itin a furnace; and give 
the ftrongeft degree of heat to it, that can 
be produced either by. draught or blaft: 
and continue it in this heat, for any length © 
of time:—Or take gold, in filings, or 
granulated; and mix with it nitre; fub- 
jecting it, afterwards, to any degree of 
heat;—-Or take a fmall grain of gold; 
” ; and, 
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and, laying it on’a piece of unglazed porce- 
lain, place it in the focus of the largeft con-' 
cave mirror, or any other burning glafs: i. 
and, in all thefe feveral cafes, the gold will 
be only fufed, without being decom+ 
_ pounded, fublimed, vitrified, or any other- 
wife changed, or diminifhed in quantity, by 
the heat or fire. Neither the duration of 
the culinary fire, the force of the focal 
heat, nor the combutftive ‘action of the. 
nitre, having any power with refpect to 
gold, when it isin a bie ih pure ftate. 


OnservaTion. 


The fixity of gold, with its iavitriabiliey, 
under every degree of heat producible on the 
principle of culinary fire, has been always well 
known : but the relation of the event of fome 
experiments, made by Mr. Homberg, had 
- induced moft of the writers after him to affert, 
that gold could be fublimed and vitrified per 
fe, by y the focal heat of large burning glafles. 
But the defective inaccurate manner, in which: 
he feems to have made the experiment, accord- 
ing to his own relation, feveral circumftances 
wanting to render them conclufive being omit- 
ted, firft gave reafon to doubt of the fact; he 
_would have evinced by them ; and the repeated 
- trials -of many other able perfons,with even more 
~ 3 aad power~- 
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powerful glaffes than what he employed, with- 
out any fingle inftance of a fimilar effect, where 
the experiment was conducted with due {kill 
and care, render his authority, at prefent, of 
no weight with relation to this point: and 
give a juft. foundation to the contrary pofition, 
that gold cannot be otherwife changed by any 
‘action of heat or fire, while pure and unmixt, 
‘than by being brought to a. ftate of lique- 
faction. | 
‘©. Ittis not, however, to be concluded, - from 
its, unchangeablenefs by heat, that gold isia 
fimple elementary body. For the fulminating 
qualities of ‘the magiftery produced according 
‘to the procefs of the next experiment ; which 
is icapable! of an amazingly {trong explofion 
in confequence of .an intimate commixture of 
the gold. with nitrous falts; as, likewife, its 
‘fufceptibility’ of change of colour by acids, 
and) alkalies, in a manner ftri€tly analogous 
to the tinging gums and refins of vegetables ; 
plainly evince, that it contains phlogifton ina 
copious degree. The neceffity of the prefence 
of fome earth to the confolidating phlogifton, 
according “to ‘univerfal analogy, gives like- 
wife the jufteft ground of prefumption, that 
gold does not vary from the imperfect metals, 
or other metallic bodies, in this particular : 
‘but only, that the phlogifton is combined with 
the earth in fuch manner, as checks, both its 
volatility, and that commenttruative action 
with the nitrous acid on which combuftion 
depends, unlefs under certain peculiar cir- 
cnmftances. - Expge 
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‘Experiment Bis qisnaees 
Separation of . gold from the ihe aia 
fubftances, (except, fiver and platinia, ) com~ 
bined with it, either in the frate ‘of ore, 
in any other manner where the proportion 4 
not great, by Sear esieaties and cupellation 


The. ore being prepared. by: clutriation 
and uftulation, (as. before defcribed,) where 
it appears to abound in fulphur, muft be re~ 
duced to powder ; and eight,times. its weight . 
of lead mutt be procured i in the ftate of file 
ings or granulated : ‘as, alfo, a’ teft, fiach as 
thofe of which the fabrication 3 is, “taught 
p.110.Vol.L, in the condition there direéted. | 
One half of the lead: mutt then be laid’ on 
the teft; and fpread equally on its interior 
furface ; and the ore mutt, be laid on the 
part of the lead, fo Spread); ; and. covered 
‘with the other part. The teft thus charged. 
with the lead, and ore, muft be’ placed at 
the further end of a mufile put into .t 
aflaying furnace; of which the conftruction 
‘is given p. 143: Vol. I. prepared as directed 
in -p. 148. ‘The fire muft be then lighted s 
o-and 


- 
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and. increafed by. degrees, till. the lead boil 
in the teft ; and; when it is perceived, by 
infpetion through the aperture of the fur- 
nace, that the ore,which will at firft float on 
the furface of the melted lead, but afterwards 
grows foft, and -fufes, is’ thrown) towards 
the fides of the teft, that which is left’ bare 
in ‘the middle appearing to boil and emit 
fumes, the fire muft be checked, fo that 
there may fcarcely be any ebullition at all for 
about a quarter of an hour. After this let 
‘the! heat be again raifed ; and the fhining 
furface of the lead will gradually appear dull, 
and be covered with /corig. Stir the mat- 
ter then, fo the’middle, by an iron rod bent 
at the point; and draw all the pulveru-. 
lentous part, which may float on the fur- 
face, towards the fides ; that any remaining 
portion of the ore may be diffolved. When 
the whole is perfectly fufed; and has fuffici- 
ently undergone the action of the fire, which 
may be known by its dropping from the 
rod! when dipt: into it, and: leaving a thin 
fhining coat at the extremity of that part. 
which was immerft, take the teft out of 
JOH: the 
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the fire ;»and pour the: contents into an 
jron mold prepared of ‘due magnitude: for 
that end; and previoufly » heatedj» and 
greafed with tallow: and, when the:whole 
is fufficiently cold, divide the regulus:from 
the {coria; by the ftroke of: a hammer: 
powdering the fcoria, likewife, and» fepa- 
tating from it fuch ‘parts, as, being of a 
metalline texture, refift. the comminution ; 
and adding them to the:regulus,. j2. 2%) 
Prepare then,a'cupel, made scant to 
the directions given p. to2. Vol. I ; and: of 
fuch magnitude, as to beat. leat. of half 
the weight of the regulus intended to: be put 
into it: atid, having placed itim the furnace; 
for the doing which, inftructions are given 
p- 148. Vol. I. ; burn it,. as the materials 
of which it is formed may require. The re- 
culus being in the meait time formed into thin 
plates, and freed from any /cortous parts ad+ 
hering to 1t, by beating it with a flat hammer; 
mutt now be put into the cupel, by means of 
4 {mall pair of tongs, being firft wrapt upin 
a piece of paper ; and the fire muft be railed, 
fo that the lead may boiloand fume: but: 


\ 
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hot in a greater degree than will admit of 
the cupel’s ‘being plainly feen. The lead 
will, by this means, be vitrified; and; 
being moved to the fides of the cupel, will 
be abforbed by it. But if the ebullition 
be violent, and’ the fumes ina. very 
great quantity, the firé mult be lowejéd 
by clofing the apertuies of the’ furnace; 
to check the «draught of air. Increafe 
the fire, neverthelefs, as the lead diminifhes 
in quantity, by its being vitrified, and aba 
forbed by the fubftance of the cupel ; till, 
at length, a-vivid’ combination of colours, 
refembling fmall rainbows, — interfecting 
each other inmany different directions, are 
feen on the furface of the metal; and 
terminate at laft in fuddenly difplaying the 
gold, that was before obfeured by the lead 
in its calcined ftate previous to its vitri- 
fication, to the fight; with the appearance 
either of a fhining yellow colour, or of 
a bead of fire; according to the degree of 
heat maintained in the furnace of that point 
of time. The cupel muft be, neverthelefs, 
ftill left a minute under the mufile: and 

Vou. II. v4 then 
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then gently drawn, by the bended: \iroft 
tod} towards the door “of the furnace: 
and when the gold is fo:cooled, as to be 
of .a folid confiftence, the cupel may ‘bé 
taken from under the muffle) by the fmall ’ 
tongs: and, in its cavity, the gold’ will 
be found of a globular form, “with the 
lower part unequal, and full of: fmall holes : 
and, on proper examination, willabe found 
nearly pure, .unlefs combined with filver 
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~The principle, on which ‘this. procefs ¥s 
founded, is. the. vitrifactive ‘power: of » leady 
with refpect to the metallic, or other mineral ~ 
bodies, that may be commixt with gold, 
except filver and platina ; “by which they are 
firft. converted,’ together with the lead, to 
glafs,; and then abforbed -by the fubftance of 
the cupel; which is, in that view, fabricated of 
a loofe and porous texture; leaving the golc 
almoft in 2 pure ftate, except with relation to 
fiver, or platina, or unlefs there were fuch a 
proportion of copper, that the quantity of lead 
employed was not fufficient to vitrify ig) 9 
the 
ied 


This procefs is conftantly practifed for 
feparation of metallic, or other bodies, combir 
with’ gold in its mineral ftate, or by any arti- 

. ! ficial 
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_ ficial commixture: and it is made fubfervient, 
as well to the more accurate freeing of gold, 
from other metallic bodies in the intention of 
an affay, or examination of thé exaé quantity 
of gold contained in any compound; as to the 
purification of gold, in large, for commercial 
purpofes.. The method delivered in this ex- 
periment, is not, however, fimply in all cafes 
fufficient to this end: for gold is, fometimes, 
found’ commixt with other minéral bodies, 
either in fuch proportion that the quantity of. 
lead, here directed, is not fufficient to {co- 
rify “the whole; or they may be of fuch 
nature, that the lead has not the power of 
feorifying them as in the firft operation of this 
procefs, or vitrifying them as in the fecond: but 
either a greater quantity of lead is required; - 
or fome previous préparation, in order to dif 
pofe the otherwife refractory matter to fubmit 
to the power of the lead. Or, in fome cafes, 
the gold ‘itfelf maybe in fuch a ftate, that it 
‘may combine with the fcoria. | 
In the cafe of ores rendered reftaQtory by 
Tapidaceous earths, not to be feparated by 
elutriation, glafs of lead fhould be added, in 
the proportion of an equal weight to that of the - 
ore: and the quantity of granulated lead thould 
‘be increafed to twelve times its weight. The 
fire muft, alfo, be correft pondently managed with 
refpect to its duration and ftrength. 
+ In the cafe of gold combined with iron, 
“which, in its metallic\ftate, does not yield, 
to the vitrifactive power of lead, a {olution 
i Z 2 of 
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of the mixt metallic mafs in oil of vitriol; and 
a fubfequent calcination, are moft advanta~ 
geoully practifed: or a precipitation of the gold 
from the iron may be made, by bringing the 
metal to the ftate of filings; and keeping it in | 
fufion, in a clofe veflel, with twice its weight of 
antimony for a quarter of an hour : after which, 
being grown cold, and the fcoria taken away, 
the antimony in the precipitated regulus muft be 
deftroyed by {corification, without addition ; the 
cupellation being, afterwards, performed, as here 
directed, with the addition of the lead. : 
In the cafe of gold, commixt with tin, a cal- 
cination with the addition of double the weight 
of lead, is the moft effeftual preparation: which 
calcination is foon performed in a moderate 
degree of heat: and, in the fubfequent fcori- 
fication, the quantity of lead fhould be at leaft 
ten times the weight of the remainmg metal. 
_ The {corification in this procefs may, in de- 
fault of a teft, be performed in a found crucible, 
that will hold three times the quantity of the 
matter to be put into it: an addition being 
made, befides that of the lead, of as much fand- 
over and common falt, as being liquefied, will 
occupy the fpace of half an inch in the cru- 
ible; and, if much fulphur be contained in 
the mineral compound, fubjected to the opera- 
tion, a half part of the filings of iron, free 
from ruft, fhould be fubjoined.. The crucible, 
thus charged, and well clofed with a lid, 
fhould be put into any furnace; and f{urrounded, 
‘to its upper edge, with coals; which, being 
kindled, 
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kindled, muft be fuffered to burn, fo as to” 
melt the whole matter in the crucible: for 
which a moderate degree of heat will fuflice, 
Things being continued in this ftate for a quarter 
of an hour, the cover of the crucible muft be 
taken off; and the matter, being ftirred with an 
iron rod, mutt be foon after, either poured into a 
greafed mold of the funnel form, or fuffered 
to remain in the crucible till cold; and, if the 
regulus be found in a due ftate, committed to 
the cupel after the feparation of the fcoria. 

Inthe compounds of gold with metallic bodies, 
that refift the fluxing and vitrifying power. of 
lead unaflifted, the feparation may be thus made. 
Take of black flux double the weight of the 
metallic compound in queftion; and equal its 
weight of pearl-afhes: and, having: put them, 
with the alloyed gold, into a crucible, which 
will hold four times the quantity of matter, 
cover it with a lid; and give a fufficient heat 
to fufe the contents. Uncover then the cru- 
cible; and add, by repeated injections, the due 
_ quantity of granulated lead; beginning at firtt 
with a little: which quantity muft be difcre- 
tionally regulated by the proportion, and nature, 
of the other metallic matter, combined with 
the gold: copper requiring the moft ; which, 
however, need not, in any cafe, exceed twelve 
times the weight of the fubject matter of the 
operation. When all the lead is commixt ; 
and well liquefied, let the fufed matter be well 
firred by an iron rod; and then roured 
into a funnel-fhaped mold, to be treated as 
in the other cafes. “4 3 In 
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In the common purification of, gold, from 
copper or lead, one operation.is made to ferve; 
and the lead is added at feveral different times: 
and, the apparaius being proportionably in- 
larged, a great quantity is cupelled together. 
This operation is, alfo, performed, on a pro- 
per hearth, with the blaft of bellows: a hol- 
low being funk into the hearth, to contain the 
teft furrounded with coals,.in fuch manner, 
that its upper edge fhail not, project beyond 
the level of the hearth: and iron plates are fo 
fixt, near the nozzle of the bellows, that the 
blaft may be determined full upon the teft. _ 


EXPERIMENT JIL. 


Depuration of impure gold, by the combufiive 
action of uitre on the imperfect metals, or 
oiber metallic bodies, combined with it. 


Beat the impure gold into thin plates 5 
and, having cut them into fmall pieces, 
put them into a crucible with a- fourth 
part of their weight of powdered nitre; 
with which is commixt, half the fame 
quantity of pearl-afhes; and about a fixth 
pact of powdered glafs, Cover the cruci- 
ble, thus charged, with another lefler one 
inverted into it; but previoufly perforated 

with 
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with a hole in the bottom, as big as a 
pea ; and lute the puncture of the cruci- 
bles ; leaving, neverthelefs, the hole open. 
Having placed them in any furnace, and 
furrounded the lower crucible with coals to 
its upper edge, kindle the fire ; and raife 
it to a degree fufficient to fufe the gold: 
Then hold a piece of coal a fingers 
length high over the hole, in the upper 
crucible; and, ifa gleam of light appear 
on and around it, attended with a low hifs- 
ing in the cavity of the crucible, it may be 
concluded, that the fire is of the due de- 
gree: : but, if thefe appearances be want- 
ing, or only languidly produced, the fire 
muit be augmented: or if, on the: eon- 
trary, a ftrong blaft feem to iffue from the 
hole, with a loud crepitation, it mutt be 
diminifhed ; as, otherwife, a large pro- 
portion of the gold would be blown out. 
When thefe appearances ceafe, increafe the 
fire; that the filver may be perfectly fufed, 
and free itfelf from the fcoria; and then 
take the crucibles out of the fire; in the 
bottom of the lower of which, when broken, 

“4 after 
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after it is grown cold, will be found, the 
goldin’a reguline and pure ftate (except 
it contained filver or platina); and the 
{coria above it. Some {mall part of the 
other metallic bodies will yet in moft cafes 
remain in the gold: and, if it is to be 
rendered extremely pure, the operation 
muft be repeated. | 


| OBSERVATION. . | 

By this means, gold may be freed from any 
other metallic body combined with it, except fil- 
ver and platina, fuch metallic body being deprived 
of its phlogifton, by the commentftruative ac- 
tion it exercifes with the acid of the nitre 3 and 
brought firft to the ftate of a calx, and, ‘after- 
wards, vitrified in a greater or lefs degree, 
according to the continuance of the heat, by 
the action of the falt formed by the decompo- — 
ition of the nitre; and by the glafs, originally 
fuperadded ; the ufe of both which, is to 
check the too rapid aétion of the nitre on the 
metallic body ; which would, otherwife,: blow 
out a part of the gold, For this reafon the 
operation cannot, however, be practifed with- 
out lofs, where the proportion of the other 
metallic bodies is large to that of the gold: as 
the explofion from the increafed quantity of 
nitre, neceffarily caufes fo violent an explo- 
fion. The method, therefore, is much fel- 
Gomer ufed than the preceding, on account of 
Its 
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its being fubject to that difadvantage: and the 
difficulty of bringing the gold, in fome cafes, 
to its proper malleable ftate, without repeating 
the operation a great number of times. 


EXPERIMENT IV. 


Solution of gold in aqua regia. 


Take any quantity of fpirit of nitre ; and, 
having put it into a retort, add to it half 
its weight of common falt previoufly dried. 
Diftil them in a ftrong fand heat to dry- 
nefs.—Or add, without a fubfequent diftil- 
lation, a fourth part of clean fal Ammo- 
niacus, powdered, to the fpirit, by flow 
degrees, to avoid the effects of a too 
great ebullition. The fame proportion 
of fpirit of falt may, otherwife, be fubfti- 
tuted ; if to be obtained pure: but as it 
is now univerfally prepared by departure 
through oil of vitriol; and is in fuch cafe 
{carcely ever free from that acid, which 
wholly depraves aqua regia; the ufe of the 
fal Ammoniacus is much preferable. - 

To the aqua regia fo prepared, and con= 
tained in a tall glafs body, put thin plates 
of gold in any proportion, not exceeding 

one 
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one half: of the weight of the aqua regia ; . 
and place the body’in a fand heat ; cover= 
ing the mouth with a cone of paper; and 
there let it remain, till the gold be per- 
fectly diffolved. 


OBSERVATION. 


This. operation is practifed moft frequently 
for the feparation of gold and filver from each 
other, when the gold is in more than a triple 
proportion in the compound than the filver. 
In order to which, the folution, being made as 
directed in this experiment, muft be poured off 
from the filver: which will be, in the form of 
a precipitated powder, in the bottom of the 
retort: and the precipitated matter muft be 
wathed, with fome frefh quantity of the aqua 
regia, and, where great accuracy is required, 
afterwards by that weaker part of the {pirit of 
fait, which rifes firft in the preparation of it; 
~all which fhould be added to the folution ; that 
‘will then contain the whole quantity of, gold 
whicli was in the compound, The folution of 
gold is, likewife, made in this manner, in order 
to the preparation of the caix Cafli, for painting 
in enamel or on glafs, (in the manner fhewn in © 
the obfervation onthe next experiment): and alfo 
for that of the aurum fulminans, for fpeculative 
purpofes. ves 


Exp E- 
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EXPERIMENT Ve vo 
Precipitation. of gold from aqua regia, by 
alkaline faits, or metallic bodies; exemplin 
fied in the inflance of the lixtviate falt. 


Take the folution of gold, as prepared 
in the preceding experiment; and add. to 
it, gradually, a folution of lixiviate falt in 
water, fo long as any effervefcence appears 
to follow on the further admixture. The 
gold will, by this means, be precipitated 
in the form of a magiftery, of a reddifh 
purple colour: which, being feparated by 
decantation of the fupernatant fluid, is the 
aurum fulminans. 


OBSERVATION. 


In like manner, gold may be precipitated by 
the addition of volatile alkaline falts ; or of any 
of thofe earths, or metallic bodies, that will 
commenftruate with aqua regia; or even by fo- 
lutions of the fame metallic bodies, previoufly 
made in other acids; as the green or blue 
vitriols, folution of mercury in aqua fortis, or of 
tin in aqua regia: but the form of the magiftery 
is various, with different bodies; as well me- 
tallic, as faline, and terrene; and as well, in 
their combined ftate with acids, as added fimply, 

| or 
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or per fe. All alkaline falts, and earths, pre- 
cipitate it of a crimfon red, or of a purple 
colour; as.do, alfo, tin, or mercury, either add- 
ed in a fimple ftate, or combined with acids: 
but copper and iron in a fimple ftate preci- 
pitate it ina metallic form; though the powder 
is not bright, but of a brownith yellow colour : 
- andthe fame metals, combined with the vitrio- 
lic acid, precipitate it of a bright appearance, - 
and intenfe yellow colour. The ftate of the ma- 
giftery of gold, with refpect to its coloured or. 
metalline appearance, doés not, therefore, arife 
from any obvious caufe, regarding the nature 
of the bodies, by which it is departed from, 
the acid. combined with it: nor is there any 
other account to be given of the reafon of thefe 
variations, from any known principle: but it is 
certain, that they do not proceed from any other 
decompofition the gold fuffers in the operations: 
as it may be reduced again to its original ftate, 
from that of any of thefe magifteries, by fimply 
feparating. it from the falts, or acids, combined 
with it, and uniting the parts in one cohering 
mafs by fufion; without fupplying any matter 
to it, that may be fuppofed to have been fepa- 
rated from it in the folution and precipitation. 
_. This operation is rarely practifed with alka- 
line falts; unlefs fometimes with the lixiviate 
falt, for the production of the aurum fulmi-. 
nans, in an experimental view: but I have, 
neverthelefs, known volatile alkaline falts ufed. 
for the preparing the red magiftery, in order to 
enamel painting: and, if an artift of fome emi- 
| nence, 
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rience, who learnt the art of enameling in this 
country, and though now refident in France, 
and a gentleman of remarkable genius and 
knowledge, who affifted him in the cultivation 
of this art, may be believed, the fineft parcel 
of this red, that ever was produced, was pre- 
pared in this way. ‘The precipitation with tin 
is much more frequently made, for the prepa- 
ration of a red pigment for enamel, and ftain- 
ing glafs; which, by fome of the German, and 
other writers after them, 1s called ca/x Cafiz ; 
from fome difcoveries fuppofed to be made b 
one Dr. Cassius refpecting it. The method per- 
fued for this end is, the one to put long pieces 
of tin into the folution of the gold in the aqua 
regia, and fuffer them to lie there till no more 
gold appear.to be precipitated ; after which, the 
fluid fhould be poured off; and the magiftery 
of the gold wafhed and dried; but care muft 
be taken, that the tin do not continue too long 
in the folution; for it will, when impregnated 
beyond a certain degree, be converted to a 
jelly-like fubftance: which is not to be fepa- 
rated from the magiftery without changing its 
nature. Another method,which may be practifed 


_ with more certainty of fuccefs, is, by ufing a 


folution of tin in aqua regia, inftead of the crude 
tin: in which cafe, afmall! quantity of the folution 
of gold fhould be put into a large glafs of water, 
anda little of the folution of tin added to it; 
which will, in a fhort time, precipitate the gold: 
when other fucceffive quantities of the folu- 
tions fhould in like manner be commixt with 

| water, 
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water, till the'whole of the gold ‘be’ precipi- 
tated. But the water in the glafs fhould be - 
poured off from the magiftery frequently; and 
frefh added; to prevent its being fo rig as 
to grow thick. | 

‘The precipitation of gold, by a folution of 
mercury in {pirit of nitre, or of green or blue 
vitriol, is fometitnes pradtifed for the recovery 
of gold from aqua regia, when the folution of 
it is made, in order to the feparation of the 
vold from filver. But that is more accurately 
done, with refpect to the purity of the gold, 
by exhalation; and a fubfequent fufion in a cru+ 
se with borax, and a little nitre, and pearl 
afhes. 


Biber wr VI. 
Separation of gold from aqua regia, yy the 


addition of eather, fpirit of wine, and the 
more exalted ethereal als. iy 


_ ‘Take a {mall quantity of the folution a, 
gold in aqua regia, as made in’ Experi~ 
ment IV; and add to it, an equal bulk of 
ether; fhaking them together, Let the 
mixture then ftand at reft; and there will | 
appear a fhining fcum, or pellicle of gold; 
which will increafe till the whole of the 
_ gold be feparated from the aqua regia; “and 
then continue in that ftate floating on «the 

fur- 
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furface : the aqua regia lofing the high 
yellow colour, Roee the gold | had Jmpariag 
LO; Ufo 

Strong alcohol, or any ‘ot thes more dale. 
ed tthereal oils, being added fo the folu- 
tion, ‘will produce the fame effect: except 
that the gold’ will not continue’ fufpended ; 
but, after fome time, be nite to the 
bottom.’ oie 
Oe ie Piet 

The manner in which ether, and alcohol, 
or eflential oils, aft onthe aqua regia, in the 
feparation of the gold, fees, by. the difference 
of the effects, to. depend on different principles. 
For the ether attracting the gold from the acid, 
Keeps: it fufpended, along with itlelf, on the: 
furface of the ‘aqua regia: while the others, 
which are found to do the fame for fome little 
time; let it go neverthelefs at Jength to the 
bottom of the vefiel; appearing, by thefe con- 
fequences, at firft to-attract the gold from the 
qua regia in the Yame manner “as the ether, 
and keep with it in a feparate flate; but after 
wards to combine gradually with the aqua 
regia and fuffer a depart of the gold: the corh- 

ound, or mixture of the dulcified fpirits of nitre 
and fea falts, of which in fact the new formed 
fluid is conftituted, being neutral to gold. » So 
that, in the cafe of the ether, the {eparation-is 


made by the fuperior attraction of the zther to 
aqua 
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aqua regia, with refpect to gold: and in that 
of the others, by the neutralizing power, which 
alcohol, or. effential oils, have on wh regia, 
in relation to the fame object. 

This effe& of the commixture of thal 
alcohol, or effential oils, with folution of gold 
in aqua regia, is not yet reduced to any practi- 
cal ufe. 

: Kenpaswnnd VIL. 
Solution of gold in vinous fpirit, by the media» 
tion of mitre, alum, and fea Jalt; called the 
folution in ftrepitu. 


Take nitre ; alum ; fea falt; and fates 
of gold, fuch as are ufed for gilding; and 
grind the whole together to an impalpable 
powder. Put the powder then into a mat- 
trafs; and, having added water, in the pro- , 
portion of fix times the weight of the 
whole, make it boil ftrongly; and continue 
the boiling heat, till the whole be evapo- 
rated ; and the falt remaining at the bottom 
be of a yellow colour: on the failure of which 
“appearance, frefh water muft be re-added; 
and the co¢étion and exhalation repeated, 
‘till it be produced. On this yellow falt, 
reduced to drynefs and. powdered, pout 
‘ight or ten times its weight of {pirit, of 
: wine : 


wom AONMBT Artic Bopresy > pep 
wine: which wilbinftantly take the yellow 
‘colour from: the -falt,< by combining’? with 
the gold: whichoit: will ‘hold n'a diffolved 


ftdpereronit “bas oh o glo iia} s 
“co oe SOBSERVATION, : 

_ This {olution is termed fine /reprtu ; hecaule 
the magiftery:obtaindd ‘from: it,” by’ precipita- 
tion through ilixiviate ‘falts, :which has the:‘red 
or,purple colour,and., other, fenfible qualities 
of the aurum fulminans, is, neverthelefs, de- 
void of its explofive property. “The procefs is 
one of the oldeft known to be practifed on‘gold, 
and mentioned by 4welfer: and) the folution 
has the quality of gilding iron, as.is faid, in a 
beautiful manner; if the iron be only dipt in 
the {olution and'dried. It is not, however, ’at 
prefent ufed:in‘any praCtical view: ‘nor even 
mentioned) ‘by chemical writers,-in general: 
though it is certainly not lefs curious than 
POMOC Sn eye Foor S ta aA aire 
oo OEXPER IMENT VILL. 
‘clatilization of gold, by the fuming compound 
°° OF pirit of falt and tin © > 

Take two ounces ‘of tin, -with. two 
ounces and a half of quick ‘filver; and 
amalgamate them: and then commix the 
amalgama, by grinding them together, with 


~ Vol. II. Aa an 
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an equal weight of corrofive fublimate. 
' Put this mixture into a retort: and, having 
fitted to it a very capacious receiver, wath 
a {mall hole on its fide, and thoroughly 
well fecured the juncture by lute, diftil 
very gradually; and there will come over 
a. fluid fo extremely volatile, that it, will 
exhale, if expofed to the air in. an unftopt 
bottle, with great quicknefs, in white’ ‘denfe 
fumes, till the whole be diffipated. 

Add then two parts of this fab com- 
pound to the magiftery of gold; made:by pre- 
cipitation ‘through the means of tin: and, 
. having put it in a retort, “diftil with, ‘a flow 
heat; and, after part of the fuming compound 
is come over, the gold’ will follow with 
the reft; condenfing againft the’ neck” ‘of 
the retort, and the fides of the receiver, in 
the form of a,refin, of a bright red colour: 
which, being collected, will. melt and be- 
come fluid as. oil, on the aceefs of the 
flighteft heat; but grow hard again, on, be~ 
coming of the common. degree of coldnefs 3 


of the atmofphere. 
nag eM 
Ne ms 
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on Me@atiic’Bopitsy "os | 7g¢ 


OBSERVATION, .. 
.\ This, procefs, is\delivered on the, authority of 
feme German writers not unworthy of credit: 
and is, if true, exttemely curious. ‘The refin- 
like fabftance, this produced; ‘may with. great 
reafon be fufpected to be the fubftance ufed. in 
the pretended miracle of the liquefaction of 
faite Gehharius’s) blood: at Naples? ‘haVine the 
qualities néceflary to produce thofe appearances, 
by means eafily concealed. The fuming com- 
pound is, alfo, a very, extraordinary fubftatice ; 
but much more known than the volatilized 
refin-like'gold:: beifig'a fingular inftatice of any 
compound, «in which:a metallic:-body has a 
part, that is fo.velatile as to rife, in, an intire 
ftate, in a vaporous form, without the leaft aid 
of greater heat, than that of *theratmof{phere, 
when nol eale-gt It is generally called. the 
ing fpirit of Libavius; from the fuppofition, 
he i the inventor, and ficft publither of 
it: but others have put ina claim ef the fame 


kind. °°’ 
erifnon08 BRPERIM ENT TX 9 

© Demonftration of the fits. of fice. 

: See Experiment J. on gold;. the fame 
holding good with refpect to filver. 


Aaz2 Expr- 
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ExPERIMENT’ X. 


Separation of Silver from heterogeni Be 
ra 


_ frances commixt with it, in its. mine frate, 


seb. ited ification + with head, vend Sufoquent 


wi Gee vin uh oF dxf oh 0 stot eck wolnes 
eseee 1 bo Aolat ort 
»S€e. Experiment IL om Bh kis ame 
means cirri te with relation to iver jillsap 
a sano Vides HESSCR- ye 
| Bxpen ren’ p.4 1ek mgt 
oun 53 


poration of. Silver from otber metalli¢. bodies. 
“ except gold and platina ry by the. 


Sa xf? nitre Se ufed % with ip 7 tab aaeg 
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"See Experiment IIL: on: gold: the fame 


A lasde 
being ti true Lia relation to’ filver. CELT SIE 
: * MSV RCIAL er. arene, 

—— omy renin Ries od jes 


IO dud i 


‘Solution of filver in “Piri? of 3 nist 


‘Take {pirit of nitre-prepared, according 
to what is laid down in page 330, Vol, I. 
and, having feparated about a thirtieth or 
fortieth part of what is to be ufed, put It 
into a {mall elafs body ; and, having placed 
it in a gentle heat, add to it as much filver 
as it will diffolve. When it is faturated with 

‘ ny filver, 
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filver, fuffer it to grow cold; and then, 
having filtered the folution through paper, 
drop part of it gradually into the whole 
quantity of the fpirit. of nitre.. A tur- 
bidnefs, will be. produced in it, by the 
feparation of the filver: which mutt be fuf- 
fered to fubfide before another quantity be 
added: and repeat this, till the {pirit of © 
nitre continue clear, notwithftanding more 
be ‘dropt of the folution into it. Let 
it ftand then at reft, for fome days; and 
afterwards pour off the clear fluid from the 
powder, that has been precipitated ; and 
the fpirit of nitre will be, by this means, 
duly purified for the folution of filver. 

To the fpirit of nitre thus purified, and: 
put into a proper glafs body, add the filver, 
formed into thin plates, in any proportion 
not exceeding half the weight of the {pirit 
of nitre: and place the body in a gentle 
heat. Where let it remain for a due feafon; 
and the filver will be wholly diffolved; 

continuing ony aa in it any length of 
timé. / 


Aa3 OBSER- 
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fpirit of nitre, by a precipitation made through 
the means of thin copper plates, immerfed 
in the folution, till, by the fuperior attraction 
that copper has with acids, the filver‘is de- 
parted in the form. of +a ‘grey or»/blackifh 
powder ;' which is again converted into a regue 
line ftate by fufion, with a flux compofed of 
equal parts of calcined borax and nitre. The 
folution of copper, thus produced in the preci- 
pitation ,of the filver, is employed, to make the 
pigment ufed in painting called verdeter: which 
is done, by adding chalk purified, by wafhing 
over as directed in page 169. Vol. I., to the com- 
pofition. ‘This chalk, being in part diffolved by 
the fpirit of nitre, and precipitating the copper 
from it among the undiffolved part, produces the 
verditer; which is in fact only the lefs alkaline 
“AR ESN  ~part: 
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part of chalk, commixt with the magiftery of 
copper precipitated by the more alkaline part. 

. The folution of filver is, likewife, made for 
the production of a preparation ufed in chirur-. 
gery called the /unar cauftic; which is the com- 
pound of filver and fpirit of nitre, brought to 
drynefs by evaporation; and then fufed by 
heat, and caft-in molds.—The fame fubftance 
was formerly prepared in achryftalline ftate ; to 
which the falt formed by filver and {pirit of 
nitre is not reluctant. 

- This folution is, alfo, fometimes practifed 
with a view to the procuring a dye for red or 
licht hair ; which being frequently embrocated 
with it; is changed brown or blackifh: to faci- 
litate the which, the previoufly moiftening it 
with a dilute folution of lixiviate falt, will greatly 
contribute.. The folution, prepared in this in- 
tention, is called, by thofe who fell it, the 
Greek water, 


EXPERIMENT XIII. 


Precipitation of filver diffolved in [pirtt of nitre, 
by the addition of the fpirit of fea falt. 
Take the folution of filver, as made in 

the preceding experiment; and drop into 

it gradually, fpirit of falt,---or a folution of 
common falt, or fal Ammoniacus, in water, 
fo long as any turbidnefs or milky whitenefs, 
fhall appear to be produced, on the further 

| Aa4 addition, 
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addition. . Let) it:then ftand ,at. reft.; and,., 
adding «water copioufly to the fluid,»the 
filver will be" precipitated, inthe form ‘of 
a _white. powder, . though not departed. 
from’ the acid,) which before held’ it! die, 
folved; as in moft other’ inftatices of pré= 
cipitation ; ‘but ‘combined with fomé’ pro! 
portion of that, and with. the. other acid. 
fuperadded. — las uler iG aomin 
If this precipitated matterbe feparated — 
from the fupernatant fluid by decantation, 
ablution. with .frefh water; and. defication ;. 
and then fufed with a moderate’ heat; it 
Will form a feini-pellucid reddith mafs, with 
fome degree of flexibility : which, from, 
refemblance of horn, is called the luna cornea.) 


| OBSERVATION. | 


_-Fhis operation is performed on the principle — 
of a corrofion by depart, as explained in p. 21. 
Vol. I: for.the filver is not depatted from the 
fpirit/of nitre, by the {uperior attraction of the 
{pirit of falt,. which is, indeed, of a lower order 
in the feries of the alkaline genus, according to 
the'manner in which moft other precipitations 
are made; but; in confequence of a combina2 
tion.with both the,acids, which, when con= 
joined with it, form a compound reluctant to 
folution in water: as, if they were previoufly 
mornbdos com~ 
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commixt, before they were made to act on 
the filver, they would prove a corroding, and 
not a diflolving menftruum to it. The addi- 
tion of folution of common falt, or fal Ammo- 
niacus, anfwers the fame end as {pirit of falt: 
becaufe the acid, contained in either of thofe 
falts, is departed by the fuperior attra€tion of 
the fpirit of nitre on their alkaline bafis; and, 
confequently, becomes prefent in the com- 
pound fluid, in a manner equivalent to that of 
its being added fimply. | 

The precipitation of filyer from the {pirit of . 
nitre, by the addition of fpirit of fea falt, is 
fometimes practifed on the folutions made in 
the view of feparating other metals combined’ 
with it from the filver; and, in this cafe, the 
Juna cornea, or precipitated compound of the 
filver and acid,. may be made to yield the. 
filver in its proper form, by fufion with a flux 
compofed of calcined borax and nitre. 

The. luna cornea from its having a vitreous 
appearance, with fome flexibility, has been 
thought by many to be the malleable glafs of 
the ancients; and may be made, by cafting it 
in proper molds, into the form of drinking 
glaffes, or other veffels; which will have a 
great refemblance with thofe formed of glafs. 


Exp E- 
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| Experts wt ‘XIV. 
C. Lnyflalliiation of the nitrous falt of fi ibe i in 


: the refemblance of ‘fame i commonly’ 
called Diana’ S trée,-) 


“Diffolve an. ounce of mig % in thesesd ounces 
of {pirit of nitre, as above dire&ted = and, 
adding to it eighteen ounces of water, ‘and 
two ounces of mercury, put the mixture 
into a mattrafs of..tranfparent colourlefs. 
glafs, that will juft.contain the whole, Fix 
the mattrafs in a frame of wood that will 
keep it fteady, and yet fuffer the bulb to 
be feen ‘through diftinétly:. and, ftopping 
up the orifice of the neck fecurely, place 
it thei in a quiet fituation, where it may. 
not be. fubjeét to be fhaken ; and let it 
ftand at reft for five or fix weeks, During 
that time, the appearance of a tree with 
a great number of ramifications, or bran- 
ches, “will arife from the mercury: which 
has occafioned this faline production to be 
called Diana’s tree. 


OBSER- 
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OBSERVATION, 


_ This procefs is not practifed for any ufeful 

purpofe ; but the refemblance of the chryftals 
to the form of fome vegetables, rendered it 
entertaining as an amufement: and gave occa- 
fion to the earlier chemifts, to fuppofe relations 
of a myfterious kind to fubfift betwixt vegeta- 
bles and metallic bodies. 


ExPERIMENT XV. 


Converfion of copper into brafs, by cementa- 
tion with lapis calaminaris. : 


Take lapis calaminaris, prepared by uftula~ 
tion, if it abound in fulphur or arfenic; and 
mix with it an equal weight of charcoal, 
by grinding them well together. Put this 
matter into a proper melting pot: and, 
over it, lay thin plates of copper, cut into 
Narrow pieces, in the proportion of two 
thirds of the weight of the mixture of the 
lapis calaminaris, and coal; and cover it 
over, alfo, with powdered charcoal. Place 
the melting pot, thus charged, in any pro- 
per furnace, where it may undergo a due 
degree of heat; and, {urrounding it with coals, 

; 2 raife, 
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"yaife the fire, therefore, gradually till the pot 
be heated of 4 Tuminotis whitenefs. Continue 
things, in thid {tate,, tilh the: matter emits 


aflaine of a’ bluifh°or a ‘purple colour? 


and ‘examirie then, by means of a. ftrong 
iron wire, if. the copper be melted: which 
will -be effected )iby. lefs heat’ than’ would 
fufe it alone. If it be yet° found in a 
folid form, the fame degree of heat muft 
be fometime longer continued; and if, on 
a fecond trial, it ftill continue in ‘the famé 
{tate, the fire muft be a little increafed: and 


a third examination made, When the cop- 


appears to be. thoroughly liquefied, the 
pot’ miuft be “taken out of the’ fire ;: “and 
fuiffered to tool of’ itfelf: or, if the quan- 
tity of copper employed were larger, the 
melted mafs may be ‘poured into a proper 
méhd moderately heated; and when cold, it 
will nf longer be found'to be copper; but 


changed into brafs: a compound metal Be 


a colour more yellow ; and ‘more nearly 
féfembling gold: ‘The quantity of the metal 


will be alfo increafed, if the operation 


ficbeed : which sei be, * fome propor= 
21809 Ja 39 10 tion, 
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- ton,’ from "one" fourth’ to one third of the 
Weight of thé’ copper fubjetted to the opera- 


ve 


é : 


SE incase ‘OBSERVATION, ool eqadd 
wThe change thus produced in! thé’ metal; 
both with ‘refpect to the colour, and the'augs 
mentation of the quantity; is owing principally 
to its imbibing a proportion’ of zinc, ‘nearly 
equal to fuch’ increafe of the quantity :' which, 
being fublimed by the heat out of the-lapis ‘cala+ 
Miinaris, is combined, in ‘that tate, ‘with’ the 
copper prepared to abforbit; by the fame’heat: 
in order to which, the copper is formed into 
plates, that. \there maybe the: greater quantity 
of attracting furface in contact with the fumes. 
The charcoal powder: is ‘added,’ to counteract 
the calcining power of the heat, as well.on.the 
zinc in the lapis ‘calaminaris, as on the copper 
itfelf; in order tothe better defending both which 
from this effect, that Would be rendered ftronget 
by the accefs of the air, the powdered charcoal:is 
put over them. Itis not, however, by the fimple 
combination of the zinc and copper, that 
_brafs is produced: for, if ‘the fame propor- 

tions of thefe two metallic: bodies be fufed t6- 
gether, though they appear to be perfectly 
united,’ yet a compound, greatly varying from 
brafs in feveral ‘of its qualities, is formed ; 
particularly:in its malleability ; and in having a 
ftronger yellow -colour verging towards green ;) 
3 which, 
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which, neverthelefs, foon changes to a greeit 
dulnefs with the accefs.of the air; This com- 
pound of copper and zinc, made by combina- 
tion sie colliquation by fufing them to= 
gether in the proportion of fix or four parts of 
copper to one of zinc, is called Prince Rupert's 
metal, or more commonly, at prefent, Princes 
metal, or Bath metal; and by the French Toma 
éac: and it was formerly. much ‘in ufe; but 
the want of malleability, and the growing 
green. and dull, in a fhort,time, when expofed 
to the air, have occafioned its. giving place to 
the other compofitions, that, with equal beauty, 


are freer. from thefe defects. 6... 4 
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Caleination, and vitrification per. fey of Teale 
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‘Take lead : and, having put it ma teft, or 
other, vellel, where it may have a'broad for 
face, heat it luminonufly ‘hot. and it will 
boil, and gradually be converted into a rey 
calx. Spread this calx on a tile, and put 
it again into the fire,: which fhould ‘not 
be too ftrong;..and' the colour will © be 
changed, firft toa yellowifh brown ; and, 
afterwards, to an ‘orange red: in which: 
{tate it is called. minium, or reduleady. Pat 
the. minium into: a melting pot, fuch//as 

| thofe 
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thofe of -which. the manner of fabrication 
is given p. 161. Vol. I. vand, » bringing it 
again toa luminous degree of heat, it will 
vitrify; forming a yellow ’glafs. 0000) & 

ft OBSER VATION, ~ re 
The calcination of Jead for the produc: 
tion of-red lead is practifed,in verydarge works; 
where furnaces like ovens are made for. the; dif- 
patch of large quantities ; and it is, alfo, per- 
formed in the ‘fcorification of’ metals. © "Fle 
vitrification ‘of lead: ‘per ‘fe;-is not, however, 
done. intentionally on any. commercial account, 
unlefs with a view to the making compofitions 
for painting in enamel, or on glafs, "the 
glafs produced; ‘not having fuch ‘properties ‘as 
vender it ufeful >| but» it. is) fubferviently per= 
formed in the view of the purification of other 
metals ; and of the feparation of them from 
each‘other.“"* 3" th 
~~ Experiment XVII. 
Change of the natural texture, and hue of tin, 
into a plimofe form, and high yellow colour 
(refembling ‘that of gold), by commixture 
with mercury, mineral fulphur, and fal 

| Aiminoniacus ; and a re-feparation by fub- 
“imation of the three added fubfances, — 

. Take of tin, one pound : of flowers of 
fulphur, feven ounces; and of pure mer- 
cury, 
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cury, and fal Ammoniacus, each half a 
pound. Add the: quickfilver to the tin, pre- 
vioufly melted; -but not heated more than 
is requifite. to! liquefaction: ftirring ‘them 
about till they, be thoroughly combined : 
and, when; the mafs is cold,,powderjjand 
mix it intimately:with the falAmmoniacus 
aid” Aowers" OF” falphur’ “by grinding” tHteth 

together,” ‘. Put. “the. mixture .into. ;a;coate 
aver long form 5: and. fix: it dani thenca- 
proper furnace,’ where only about 
one i rr may’ ‘be, “expoled 4 to. ithe naked 
“Cover athe: mouth of the.body with a 
_ of: tilejdand' ‘then fublime with calgra- 
‘dual heat, fo Tong : as ‘any patt of the matter 
files: which may be diftinguifhed by, ‘the 
continuance, oF abatement o: of the-heat of the 
body, under the fame force of: fire. When 
the fublimation, 1s, over, det, the, fire extin- 
| guith: and, ; when. the body. 1S: cold, take 
dt, out of the furnace, as gently as. _pot- 
fible : and,. if. it be whole, “divide, it a the 
middle, by. means of an dren ring, \ \ac- 
cording . to the directions p- 89. Vol. I. 
OF, ‘in Aefanle’ of tach ring, ‘by. turnin, it 
. es oe nft. 
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againft a poker heated red hot: by which 
means, the fublimed matter in the upper 
part may be prevented from falling on the 
mafs of tin in the lower; which will be 
found in a light cake of matter of .a foft 
plumofe texture, and a bright yellow co- 
lour, refembling gold: on which account 
it has been called. awrum Mofaicum, or 
Mufroum, | : 


OBSERVATION, 


* "The effeét, which the fulphur has on tin, by 
this treatment, is very curious: and conduces 
to demonftrate, that the colour in bodies de- 
pend on phlogifton. The ufe of the mercury, 
in the procefs, is to bring the tin to a ftate, 
in -which it may be mifcible with the fulphur ; 
and to prevent, by its fuperior attraCtion, the 
fulphur’s combining with the tin, and being fixt 
by it; and that of the fal Ammoniacus is, to ren- 
der the fublimation of the fulphur more perfect. 
The coloured tin, or aurum Mofkicum, on 
being kept for fome tyme in a luminous degree 
of heat, in an open veffel ftirred about ; and, 
afterwards, fluxt in an open vefiel, with the 
addition of a little tallow and charcoal duit, 
will be reduced to its metallic ftate. 

This -procefs is practifed as well for pre- 
paring the aurum, Mofaicum for medicinal 
ufes; as for the purpofe of bronzing or co~ 
Jouring (in imitation of gilding) plafter fi- 

Vor. Il, Bb gures, 
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sures, &c. to which application, its foft fat 
texture extremely well fits it; as it will co- 
here to fuch bodies without any cement, or 
glutinous medium. A fubftance correfpondent 
to this, but of a white colour, and called on 
that account by fome of the German artifi- 
cers and chemifts, argentunt Mufivum, is pre- 
pared, by amalgamating equal parts of tin, bif- 
muth, and mercury together: thetin and bifmuth 
being firft commixt by fufing them together ; 
and the mercury, afterwnrds, added to them, 
while yet hot: which compound when cold, 
being of the fame texture with the aurum Mo- 
faicum, will anfwer the like end with refpect 
to colouring plafter figures, &c. excepting the 
_ difference of colour, 


ExPERIMENT XVIIL 
Folatilization of tin, by combination with 


fpirit of falt. 
See Experiment VIII. 


ExperRiMentT XIX. | 
Converfion of the crude regulus of iron, called 
pig, or caft iron, znfo malleable, or forged, 
dron, by fufion in fires of vegetable coal, 

and percufion with large hammers. ~ 
Prepare a proper hollow bed on a fmith’s, 
or any other fuch, hearth ; and, having | 
| es coated 
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€oated its furface with charcoal duft, and 
lute, let it bé well dried. Take then the crudé 
iron; and lay it over coals of the bed, 
farrounding it, likewife, with others heaped 
upon it; and, having kindled them, raifé 
the fire by the blaft of the bellows, that 
the iron may be brought to fufion: to 
which, if it be relu€tant, it muft be urged 
by the addition of fluxes or vitrefcent fand. 
The fire need not, however, be made 
ftronger than is requited to the thorough li- 
quefaction of all the-matter: which, being 
effected, the melted mafs muft be ftirred well 
about, that the whole may fucceffively bé 
expofed to the action of the air and fire:: 
The {cori mutt be, likewife,. feveral times 
taken off; as they appear to be formed in’ 
afufitient quantity; the iron, in the mean 
time, emitting a multitude of fparks, like 
a fhower of: fire, by the diminution .of 
which, it muft be determined, how near it 
is to ifs requifite degree of purity. When 
that appears, let the coals be removed; and 
the remaining feoria drawn off by a chan= 
nel made from the hollow bed through the’ 

heh i a hearth 
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hearth for that purpofe; and the «iron, 
when it reaffumes its folid form, but is yet — 
white hot, and fufficiently foft to be drawn 
out in long pieces, muft fuffer the ftrokes 
of a heavy hammer; by which, if it rea- 
dily undergo extenfion in every direction, 
it is a proof, that the fufion has hada due 
effect. But it muft be, afterwards, wrought 
to the purity required, by alternately heat- 
, ing it white hot, in the fire; and beating 
it with the hammer, till it grow too cold 
to bear extenfion freely. 3 


OBSERVATION. 


In this procefs, a change is wrought on the 
iron, by bringing it from the crude condition. 
in which it is obtained from the ore, mixt — 
with other foffile fubftances, particularly by 
mineral fulphur, to a more pure and perfect 
ftate, on the following principles. | 

The iron, whether in its metallic, or cal- 
ceous form, in the ftate of ore, is almoft con- 
ftantly mixt with a large proportion of hetero- 
geneous matter: which, befides the mineral 
fulphur, are as well arfenic, and other metal- 
lic bodies, as lapidaceous earths. Thefe fub- 
ftances, though in part feparated by the uftu- 
lation, and eliquation, which the matter, un- 
dergoes in the operation by which the crude 

iron 
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iron is recovered from the ore, are yet by no 
means wholly extracted from it: as all metallic 
bodies, except lead, readily combine with it, 
by colliquation; and the great degree of heat 
neceflary to the fufion, and eliquation of the 
iron from the ore, brings the more refractory 
of the vitrefcent lapidaceous earths to fuch a 
vifcid ftate, that they are extremely apt to ad- 
here to, and remain commixt with, the reeu- 
line mafs. But the great difference betwixt 
the crude and malleable iron, confifts, never- 
thelefs, in that the crude is compounded, in- 
part of mineral fulphur; which fupplies the 
place of phlogifton in a purer form, in its me- 
tallic conftitution: and the phfogifton, in fuch 
mineral fulphur, being controtled in its pro- 
perty of giving malleability to metals, as it is, 
indeed, in moft of its others, by combination 
with the vitriolic acid, is not capable, there- 
fore, of rendering the iron perfect. The mi- 
neral fulphur, confequently, requires to be 
expelled from the iron; and to have its place 
fupplied with another kind of fulphur, fuch 
as that exifting in the coal of animal or ve- 
getable fubftances; in which the phlogifton is 
not rendered incapable of reftoring their me- 
talleity in a more perfect degree, to the calces 
of metallic bodies, when combined with them. 
A fecond fufion, therefore, in the coal of vege- 
tables, conduces to thefe feveral intentions, by 
expoling the mineral fulphur, both to exhale 
by the heat, and to be decompounded by the 
combuftive action of the air on it in that ftate ; 

Bb 3 while, 
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while, at the fame time, its place is fupplied 
by the purer fulphur of the charcoal in con- 
tact with it ; and the more perfect liquefaction 
of the whole mafs caufes the true reguline part 
of the iron to be precipitated from the fcorias 
which, by their lefs fpecific gravity, floating 
on the furface, may be eafily feparated 5 efpe- 
cially when the iron, now grown more reluc- 
tant, by this purification from the fluxing bo- 
‘dies to fufion, reaflumes a folid ftate i in that. de- 
gree of heat, which keeps the fcoria in perfect 
liquefaction. The percuffion by the hammer, 
and the repeated alternate calefactions, ftill 
further contribute to this melioration of the 
iron: as well by a further change of the mi- 
neral fulphur for that purer kind afforded by 
the vegetable coal; as by feparating all the 
{coria ‘and heterogeneous parts: which are 
made to fly off from the furface, by the ftrokes 
of the hammer, as the iron grows colder, and 
affumes a more rigid texture. 
__ This procefs, with variations according to the 
different nature of the crude iron, and that of 
the malleable intended to be produced ; and. 
in fome cafes, alfo, according to the different 
cuftoms or notions’ of the conduéters of the 
works ; is practifed in large in the forges ap- 
propriated to this end. But the re-fufion of: 
the iron is generally omitted in the countries _ 
where wood is fearce; as it requires too great 
a confumption of coal ; and the pigs are only: 
formed into blooms, as they are called, by 
foftening them with heat 5 and, afterwards, 


into 
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into bars, by a more continued calefaCtion in 
fuch a degree of fire, as will only render the iron 
extenfible, attended with repeated percuflions, 


ExPERIMENT XX. 


Converfion of malleable or forged iron inte 
freel, by cementation with the coal of ani- 
mal or vegetable fubjiances. 


Take the beft kind of forged iron; andl 
forge it into fmall bars of a flat form. 
Prepare then long coffins of the matter 
direéted for making tefts, page III, Vol. I. 
or of any other compofition of earth or 
clay, that will endure the fire, without 
flying or cracking in a long continued heat ; 
and, having baked them in the fire to a firm 
confiftence, cover the bottom of them with 
the cementing compofition thus prepared. 
Powder grofly found, well burnt, charcoal; 
and mix it with the coal of leather, bones, 
blood, or other animal fubftance powdered, 
and the afhes of wocd retaining the lixiviate 
falt, in the proportion of two parts of the 
vegetable coal, one part of the. animal 
coal, and a half part of the wood afhes. 
On this matter, fpread on the bottom of 
as. Bb 4 the 


376 ExPERIMENTS AND OBSERVATIONS 
the coffin, lay a ftratum of the bars of the 
iron; and, over them, put another ftratum . 
of the cement: and proceed, in this manner, 
to fill the coffin; letting, neverthelefs, the 
uppermoft, as well as the undermoft, ftra- 
tum, be of the cement.---Or in the place of 
the coffins, or long veffels, pots, of a cylin- 
drical form, may be ufed: in which cafe, 
a thicker ftratum of cement being put at 
the bottom, the bars, inftead’of being laid 
horizontally, muft be {et up perpendicu- 
larly, at about an inch diftance from each 
other; and the fpace betwixt them filled 
up by cement forced in by ftrong prefiure: 
a ftratum of the fame being, likewife, put 
over them; in order to which it is proper, 
that the bars fhould be formed fo much 
lefs than the pot, as to allow for the cement — 
lying under and over them. Which ever of 
thefe kinds of veffels are employed, they 
“muft be, after they are thus charged with 
the iron and cement, covered with a proper 
lid; and the juncture well clofed with lute 
that will endure the fire, but made without 
coleothar, or calcined vitriol. ~The coffins, 
or 
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or pots, muft then be put into a furnace; 
and, being furrounded with coals, a fire 
muft be raifed, that will bring them to lu- 
minous whitenefs: in which ftate, they muft 
be continued for fix or eight hours. When, 
the coffin or pot being taken out, the bars, 
while they are yet hot, muft be immerfed 
in cold water: and, when cold, they will be 
found to be converted into fteel: having 
acquired thefe qualities; the want of mal- 
leability, attended with fuch a hardnels as 
to refift the file; which may be again never- 
thelefs reftored, by the ftecl’s being heated to 
a luminous degree, and cooled gradually :— 
the being of greater tenacity; —and the 
having a {maller grain ; and a darker colour, 
refembling in fome degree the appearance of 
water. | 
| OBSERVATION. 


The principle of this converfion of malleable 
iron to fteel, by cementation, is folely, the 
exchange of the mineral fulphur remaining in 
the iron, for a purer kind attracted from the 
coal in the cement. The converfion of iron 
to fteel has been, nevertheless, imputed hitherto 
to the proportion, rather than the nature, of 
the fulphur combined with the metallic earth: 
and, if {teel were to be produced by cementa- 

3 tion 
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tion in clofe veffels only, it might bea plaufible 
account of the matter. But, as the fame effec 
may be caufed by fufion, and calefaction, ac- 
cording to the procefs next following, in a man- 
ner, that rather tends to diminifh than augment 
the quantity of phlogifton in the iron, it is war- . 
ranted, by a juft induction from the facts, to 
afcribe it to the other caufe : and, moreover, the © 
depravation of iron, by the fumes of mineral 
-falphur; or the vittiolic acid, which again bring 
it back to the ftate of crude immalleable iron; 
with the reconverfion it is again capable of to 
common forged iron, or fteel, by calefaction 
with the contact of animal and vegetable coal, 
and the exclufion of the fumes of mineral ful- 
phur or the vitriolic acid; afford an experimen- 
tum crucis, with refpect to this point. = _ 
This procefs is commonly practifed in large 
in our own country, for the converfion of 
iron to fteel; but with fome variations from 
the Hiannnek ere delivered. For the bars being 
Jarger, 2 much longer time is allowed for the © 
production of the due effect: and the furnace 
is heated with mineral coal; though it is affirm- 
ed even by fome of the lateft German writers, 
that this is not practicable. There is, however, 
no reafon againft it, either in theory or prac- 
tice, provided the accefs of the fumes of the 
pit coal, which always contain a large propor- 
tion of iineral fulphur, be wholly prevented 
by the impervious texture of the veffels uféd to. 
contain the iron and cement; and by the clofée- 
aefs of the juncture, from the compactnefs of 
the lute. Allowing; 


\ 


on Merariic Boptns. 379 

Allowing this principle, that the change 
from crude.or pig iron, fuch as is obtained by 
eliquation, from the ore, to malleable or forged 
iron, lies chiefly in the. expelling the mineral 
fulpbhur from the metal, and re-impregnating 
it with phlogifton in a purer flate, the reafon 
may. be clearly reduced, why iron 1s produced 
of fuch different qualities. in different places; 
and why, we are obliged to have recourfe to 
the northern parts of Europe or America for 
fuch as we want of a more perfect kind, not- 
withftanding our own country abounds with 
jron ores, as good perhaps as any, from which 
that metal has eyer been hitherto extracted in 
large. For, according to the methods at pre- 
fent in ufe, it being required, where great quan- 
tities are in queftion, that either the excoction, 
or calefaction in a folid ftate, neceflary to expel 
the mineral fulphur, fhould be performed in open 
fires, the coal of vegetables only can be ufed: 
which makes fo-great a confumption of wood 
that it enhances the expence beyond what is 
equivalent to the rate, at which equally good 
can be imported from abroad. This renders it 
an object extremely well wor:hy confideration, ' 
how to produce the fame effect without being 
obliged to perform the whole of the procefs in. 
open fires of charcoal, inftead of employing 
pit coal; in the abundance of which, we have 
the advantage over moft other countries. This 
can be done only by performing the excoction, 
of the mineral fulphur in clofe veffels, and the 
bar to the accomplifhment of it, therefore, at 
Beene ch prolens 
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prefent lies, in the want of melting pots, that 
being of fufficient fize to difpatch the requifite 
quantity, would have the due tenacity to bear 
the weight of the metal, and at the fame time 
refift the vitrifying power of the heat: but I 
have great reafon to believe, though the public 
are not hitherto apprifed of it, that this impedi- 
ment may be wholly furmounted; and that a. 
fubftance is difcovered, and may be obtained 
on eafy terms, of which melting pots of any 
fize whatever may be formed, with all the 
qualities neceflary to the fitting them for this 
ufe in the moft perfect manner. 


EXPERIMENT XXI. 


Converfion of crude iron into freel, by refufion 
and percuffion. 


Take the beft fort of crude iron, that is, 
fuch as is neareft to a malleable ftate; and 
fufe it on a proper hearth, as is direéted 
above in Experiment XIX; only adding 
fome fcoria of a fluxing quality, or fome 
vitrefcent fand or ftones; and heaping up 
the coals copioufly over it. But the blaft of 
the bellows fhould be directed fo as not to 
point on the furface of the metal, but yet 
to drive the flame thither in the fulleft man-) 
ner poffible: and the fire fhould be urged — 


10 
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to the degree neceflary to keep the metal 
perfectly liquefied. The fcoriz, as they are 
produced in due quantity, fhould alfo betaken - 
off; and the fluid mafs of metal well ftirred 
about. When the fcorie ceafe to be any 
longer increafed in a confiderable quantity, 
the coals being removed, they fhould be in- | 
tirely drawn off by a channel made for that 
purpofe, through the fide of the hollow bed 
and the hearth; and the folid metal muft 
then be cut with a chizzel and hammer, 
into a proper number of pieces. Being 
then again heated for fome time in the 
fame kind of fire, but abated in the degree, 
they muft be drawn out into {mall bars, by 
feveral different percuffions with a heavy 
hammer, the calefaction being repeated be-. 
twixt each, till it be found, on trial, that. 
being immerfed, while luminoufly hot, in cold 
water, they grow fo hard as to fly with the 
{ftroke of a hammer; and wholly refift the 
action of a file. But the different difpofi- 
tiow to this change in different parcels of 
iron, renders it impracticable to fettle the. 
number of calefactions, and percuffions,, 

~ neceflary 
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necefiary to produce it, by any general 
rules. ' 
3 OBSERVATION. 

_ This is the procefs moft generally practifed 
in. Germany, and the northern parts of Europe, 
for the production of fteel: but; in our own 
country, where the {carcity of wood occafions 
charcoal to be dear, which is only a kind of 
fewel that can be ufed for this purpofe where 
the metal is expofed to the naked fire, cemens 
tation is moft generally dubftituted in the place 
of it: as that may be performed with pit coal. 

Steel; much the fame in its qualities, may 
be, however, produced by either method: 
which evinces, that the difference of iron and 
fteel does not confift in the quantity, but the 
condition of the phlogifton, that conftitutes in 
part the metal. For as in this experiment, 
the operation rather tends by the force of the 
heat, with accefs. of the air, to diminith than 
augment the proportion of phlogifton, (though 
in the cementation, according to the preceding 
" experiment there is the contrary appearance) 5 
it is an irrefrdgable proof, that the change 
wrought in the converfion is rather owing to 
the expelling the mineral fulphur, and impreg- 
hating the metallic earth with phlogifton, in 2 
more apt {tate to give the due qualities to the’ 
metal, than to an augmentation of its quantity, 
which (as was before mentioned) is the caufe, 
-erroneoully, afligned for the converfion of iron 

into fteel. 
E xP E- 
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EXPERIMENT XXII. 


Volatile calcination of zinc. 


Take zinc ; atid, having put it into a 
broad melting pot, under a proper chim- 
hey, or other fabric, that the fumes may 
_ be retained and collected, give it fuch de- 
gree of heat, fuffering the air to have ac- 
cefs, as will caufe a blue flame to arife on 
the furface, attended with white fumes: 
which, being colleéted in the chimney; or 
other proper apparatus for that purpofe, 
will be found to be a perfect calx; and, 
contrarily to the nature of thofe of other 
metallic bodies, not reducible by, the addi- 
tion of bodies containing phlogifton, or by 
any other means hitherto known.—Or take 
zinc; and, having broken it into. fmall. 
parts, mix it with an equal weight. of 
hitre : and, having heated an earthen. re- 
tort, to a luminous degree of: heat, and: 
fitted to it a large receiver, perforated with, 
a {mall hole in the fide, throw in a fpoon- 
ful of the mixture of the zine and nitre, 
through a hole of about half an inch dia-~ 

‘ meter, 
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meter, made, for that end, in the part of the 
bend of the retort over the center of the 
bottom; and cover the hole with ‘a light 
piece of tile or glafs. A deflagration will 
enfue: on the ceflation of which, a fecond 
quantity of the zinc. and nitre muft be 
thrown in as before; and the fame mutt 
be repeated till ‘the whole be fo treated. 
The zinc being thus calcined by. the deto- 
nation, the flowers. will be found in: the’ 


4 


receiver. 


OBSERVATION. (nie (ay QO 
The volatilization of arfenic, and bifmuth, 
in the form of a calx, is likewife practicable, 
by the fame means, in the open air; and that of 
bifmuth, by nitre alfo in clofe veffels. But the 
accefs of air is wanting to the calcination of 
arfenic, even with nitre; as was before obferved. 
in the experiments and obfervations relating to 
it in a faline view. The calces of thefe’ two 
metals are not, however, like zinc, renitent to 
reduction; but admit of being brought back 
to their metallic form. ’ 
This operation is not practifed intentionally 
for any other t'.an experimental purpofes in the 
cafe of zinc; but it unavoidably occurs, in the 
feparation of zinc from the ores whence it is 
obtained, in a manner, that occafions ‘the lofs 
of a very great part of what is contained in 
nary ree tue 
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fuch ores, which flies off in fumes; and being 
collected in the chimnies of the furnaces where 
this work. is done, the concreted mafles of it 
are called the radmia fornacum; and are ap- 
plied; according to the older modes of prac- 
tice, to fome purpofes in medicine. But.the 
¢alx..of bifmuth is fometimes prepared with 
nitre in the form of flowers, in the intention of 
a cofmetic; and arfenic alfo conftantly by 
fimple calcination, in the form of the chryftal- 
line cakes found in the fhops: though the prin- 
_Cipal intention in the fublimation of the arfenic 
from the cobalt, from whence it is thus extra¢t- 
ed, is the recovery of the zaffer or caput mor- 
tuum, from it: which is ufed for the prepar- 
ing fmalt; and colouring other vitreous bodies. 


—, o JEXPERIMENT, XXIII. 
Solution of bifmuth in fpirit of nitre, and 
precipitation by means of fpirit of falt. 


~ Proceed as in Experiments XII and XIII, 
in the cafe of filver; or inftead of the fpirit 
or folution of fea falt, ufe a folution of lixi- 
viate falt. an) | 
OBSERVATION, 
_. This procefs, according to the firft method, is 
performed in the fame manner, and on the fame 
principle, as that for obtaining the luna cornea 


trom the folution of filver; being,’ im fact, a 
Vou, If. Ce per- 
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precipitation by corrofion, as explained page 21. 
Vol. I. It is fometimes practifed for the pre- 
paration of a magiftery to be ufed as a cofme- 
tic; but the falts combined with the metallic 
fubftance render fuch magiftery very unfit’ for 
that purpofe: wherefore, it is rhore proper to ufe 
the fublimed flowers, or the magiftery obtained 
by the other method of precipitation, © ~*~ 


ExPERIMENT XXIV. © 0 
Calcination of crude antimony ; and the fub- 
fequent vitrification of it per fe. 
Take crude antimony, obtained from the 
ore by éliquation, after it has undergone | 
fuch an uftulation as frees it from. a great 
part of the mineral fulphur; and, having 
powdered it, lay it on a°tile, or other fuch 
flat body ; and, having placed it in a furnace, 
let it calcine gradually with as {trong a heat 
as it can bear, without fufion ; but ftir it 
frequently. In this calcination, the fire | 
may be, however, increafed, towards the 
end of the operation, to a greater degree 
than would | fufe it at firft. When ‘no | 
further change can be made by heat, ‘ap- 
plied in this manner, take the calx; and 
put it-in-a melting pot proper for vitri- 
rae 2 od ~ fieation ¢ 
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fication » and, covering the pot, give it a 
degree of heat fufficient to bring it to fu- 
fion. After it has continued in this ftate 
fome little time, examine, by dipping into 
it ‘the fall end of a tobdcco~pipe, if it be 
perfectly clear and tranfparent ; which 
being found, take the pot out of the fires 
and let it grow cold: then break the pot 5 
and feparate it from the matter: which 
will appear to be an orange-coloured glafs. 


OBSERVATION | 

This operation is practifed for imedicinal 
purpofes at Venice, or other places abroad : 
but not in this country, except for experiment. 
it isa peculiar quality of this glafs to commen- 
ftruate with wax, on being added in powder 
to the wax previoufly melted; and continued 
for fome time in the fame degree of heat: as 
is fometimes practifed for medicinal purpofes,’ 


ExPERIMENT XXV..> ; 
Calcination of antimony. by detonation with 
various proportions of ‘mitre. 

Take of antimony, four parts ; of crude 
tartar, three parts ;-and of nitre, .two parts. 


Powder them feparately; and, having mix- 
Cea | 6, 
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ed them together, let them be gradually 
thrown into a crucible heated red hot ; and 
proceed, as in other cafes of detonation, till 
the whole be fo treated. Fufe the matter then 
with a degree of heat that will render the 
matter luminoufly hot: and then pour it - 
into a. proper conic mold well greafed. 
When it is cold, it will be found that the 
reguline part of the atitimony, being freed 
from the mineral fulphur, with which it 
was combined in the crude antimony, will 
be collected in the mold, in a metalline 
form : ‘part of the fulphur commixt with . 
the falts forming a fooria. Over it. seg 
Or take of antimony, eight ounces 5. ‘and. 
of nitre;. fix; and; being. feparately pow- 
dered, let them be well mixed together ; 
and treated as the preceding mixture. The 
-feoria being removed, inftead of a reguline 
body, there will be founda yellowifh liver- 
coloured fubftance, refembling a mixture 
of red glafs.and metal which is called the 
erocus metallorum: and, by, the college of 
“phyficians ‘of London, crocus antimonii. TE 
‘a Bitatsr proportion of nitre ; but not ex- 
ceeding 
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eeeding twice the quantity of the antimo- 
ny, be added,—or if the mattey be kept 
for a longer time in fufion,—the colour _ 
will grow, confequently, more yellow. 

Or let the proportion of the nitre be 
three times the weight of the antimony; — 
and the fubfequent treatment, as with the 
others; and a white’ perfect calx will. be 
produced; which may be freed from the 
{alts by ablution. 


i 
OBSERVATION. 


‘It is practifed to calcine antimony, accord- 
ing to the firft of thefe proportions, for obtain 
ing the regulus of antimony, for medicinal 
ufes, and for procuring the precipitated ful- 
phur from the {coria: which: is done by dit- 
folving the {coria in boiling water; and making 
a depart of the fulphur from the lixiviate falt, 
generated by the combuftion from the tartar 
and nitre, by the addition of any acid. The 
fulphur, fo prepared, is called, from its yellow 
colour, the fu/phur auratum antimonit : and is 
of the fame nature with the hermes minerale; of 
which the preparation differs only in combining 
the lixiviate falt with the fulphur, by coction in 
water: and this fulphur, prepared by one of 
thefe methods, is the medicine by which an 
eminent empyric raifed his reputation throu git | 
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efficacy in fome extraordinary cafes: but the 
creat uncertainty of the action of ‘antimonial 
preparations in different conftitutions, fome- 
- times producing little or no effect, and at other 
times operating with malignant, and even fatal 
violence, has’ banifhed the ufe of this, and - 
moft others, from regular practice. The re- 
gulus of antimony is, however, more fre- 
quently prepared, as well for medicinal, as 
metallurgic purpofes, bya precipitation of the 
regulus from the crude antimony, through the 
means of iron, in the following manner. Put 
a pound of iron nails into a large crucible ; 
and, having heated them luminoufly white, 
add to them crude antimony, half a pound, 
mixt with two ounces of» nitre, and one of 
tartar, or, with half a pound of {al polychreft; _ 
and proceed as in the above given method. 

Antimony is calcined, according to the fe- 
cond of thefe proportions, alfo, for the prepa- 
ration of the crocus metallorum, or antimonii, 
for medicinal purpofes: of which, neverthe- 
lefs, the principal ufe, at prefent, is the ex- 
hibition of it to horfes by farriers. But, when 
great quantities are in queftion, the trouble 
and expence of exterior fire is faved, by pro- _ 
ducing the due effect through the heat ge- 
nerated in the detonation of the fulphur of the 
antimony, and the nitre: which is thus ma- — 
naged, Put the antimony, and nitre, with 
about a thirtieth part of the whole of fea falt, 
powdered together into an iron pot, fuch as 1s 
~-gommonly ufed for boiling fiefh: and cover 


the 
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the pot with a flat piece of iron, or ftone, that 
may clofe it, fo that there may be only a {mall 
vent for the fumes. Set the pot in an open 
place in the air: and fire the mixture con- 
tained in it by means of an iron rod, or tos 
bacco-pipe, heated red hor, and thruft into 
it: in confequence of which, a deflagration 
will be excited; and will continue {pontane- 
oufly, till the calcination be duly effected, as 
in the cafe of exterior fire. But this can only 
be practifed, where a large quantity of the 
matter is to be fubjected to the operation. 

The calcination of antimony, according to 
the third of thefe proportions,—or, what is 
the fame with refpect to the effect, with any 
quantity of nitre fufficient to caufe the defla- 
gration of the whole of the fulphur, or phlo- 
gifton contained in it,—is performed likewife 
for medicinal purpofes. The calx, fo obtained, 
pafling, according to variations in the manner of 
the operation, which, however, make no dif- 
ference in the produce, under the names of 
_ diaphoretic antimony, and bezoar mineral 3 — 
and, with the addition of fome proportion of 
imperfeétly calcined red precipitate, making, 
alfo, the fever powder now in fo great reputation 
with the public, | 
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ta) ~ 


Experiment XXVI. 


Volatilization of antimony, by conieaiin. 


with fpirit of falt, 


Take of: antimony, one pound; and 
corrofive fublimate, two pounds; and, 
having powdered them. feparately, let them 
be thoroughly well mist, by grinding them 
together in a glafs or marble mortar. Put 
the mixture then into a retort, of which 
the neck fhould be Jarge: and, placing it 
ina fand bath, raife a ftrong fire. The 
reguline part of the antimony re-feparating 
from the mineral fulphur with which it was 
before combined in the crude antimony, 
and the {fpirit of falt, quitting, alfo, 
the mercury with which it was combined 
in the corrofive fublimate, will commen- 
firuate; and rife into the neck of the 
retort, and the receiver, in an unétuous 
--mafs, called, from its confiftence; the 
butter of antimony; leaving the mercury 
and mineral fulphur combined together in 
the bottom of the retort; though with a 
ftronger degree of heat, they will rife, 
like- 
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likewife, in the form of cinnabar: which, 
when thus prepared, 1s called crmnabar of 
antimony. | 


OBSERVATION, 


In this procefs, a double depart is made: for 
the fpirit of falt, quitting the mercury in con- 
fequence of its fuperior attraction with the re- 
culine patt of the antimony, and combining 
with fuch reguline part, departs the mineral 
fulphur from it: which, being thus {fet at li- 
berty, and regaining, as it were, a fimple 
{tate, commenftruates, through the mediation 
of the due degree of heat for their combina- 
‘tion, with the mercury, brought, alfo, to the 
fame ftate by its feparation from the -{pirit of 
falt. ‘The power of the fpirit of falt, as dif- 
played in this experiment of volatilizing a me- 
tallic body, is not confined to antimony; but 
extends to tin, mercury, and, perhaps, even 
gold, as appears in the experiments exhibited 
relating to thofe bodies. : 

The procefs is practifed for medicinal ufes; as 
well for the obtaining the butter of antimony, 
which is ufed as a cauftic (though of late but 
feldom) ; as the cinnabar of antimony, which 
has, at prefent, the reputation of an efficacious 
gnedicine, though on very dubious grounds. 


EXPE- 
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ExPERIMENT XXVIL 
Calcination of arfentc. 


See Experiment XXII; and obfervation 
on. it, | 


ExpeRIMENT XXVIII. 


Demonftration of the fixity of platina in every 
degree of beat producible on the principle 
of culinary fire ; and its refifiance of the 
_ combuflive action of nitre. 


Proceed as in the cafe of gold, ‘Experi- 
ment I: and the confequence will Re, the 
fame. 


EXPERIMENT XXIX. 


Demonftration of the invitrifiability of papi 
even by the force of vitrifachive fluxes. 


Take of common white glafs: powdered, 
twelve drams ; of the magiftery of pla- 
tina, one dram. Mix them well together ; 
and, having put them in a proper pot for ~ 
vitrification, (fuch as is defcribed page 161. 
Vol. I,) give the proper degree of heat to 
make the glafs boil; and keep it in this 

{tate 
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ftate for eight or ten hours. ‘The glafs 
will be found to be no otherwife changed 
than by being rendered lefs tranfparent, 
in fuch manner, as long calefaction when 
in a {mall mafs, or the addition of a mi~ 
nute quantity of phlogifton will occafion : 
and the platina will be commnt in {mall 
grains difperfed on the glafs in a metallic 
form; and contributing to its opacity. 


OBSERVATION. 

It may be prefumed from this experiment, 
that if the magiftery of platina were to be 
fubjected to a ftrong heat, commixt with glafs, 
of which the vitrifactive property on other 
bodies was increafed by any proportion of 
calcined lead, borax, or arfenic, fubftances 
with the higheft fluxing property, it would ftill 
remain unvitrified: but I am not authorifed from 
any thing hitherto related of the examination 
of the nature of platina, to afhrm more pofi- 
tively than this experiment infers. For Dr. 
Lewis, who is the only perfon, as far as I know, 
that has made any trials of the difpofition of 
this fubftance, with regard to its vitrefcence, 
does not appear, in the cafe of the magiftery, to 
have employed any other flux, than different 
proportions of what he calls common white 
glafs: by which, I fuppofe, is meant the kind 
moft generally in ufe, under. the name of fint- 


glafs : 
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glafs: though it were. to be. wifhed, he had 
demonttrated the abfolute invitrifiability of 
platina, by bringing the magiftery of it, as well 
_ as the intire body, to the teft of more active 
fluxes. As the ftrength and continuance of the 
heat applied is, however, fubftitutively equivalent 
to the force of fluxes in the vitrifactive cecono- 
my, there is the jufteft grounds to conclude, 
from the refiftance of the platina to an'intenfe 
heat for ten hours, as in this experiment, — 
without the leaft mark of its fuffering any 

change, that it would not yield even \to the 
ftrongeft action of fluxes, but be found abfo- 


lutely: invitrifiable. u 
) ExPERIMENT XXX. o> 


Solution of platina in aqua regia ; and chrye 
>. flallization of the falt produced. ah 


Take four ounces of platina powdered, 
and feven ounces of aqua regia, prepared 
‘by any of the methods directed Expe-. 
 riment IV; and, having put them into 
a proper phial, or fmall. mattrafs, place » 
it in a fand bath: where the platina will 
be diffolved. Filter the folution; and, eva- 
porating it to the due proportion, fet it in 
a cold place to fhoot; and chryftals -will 
be formed of a dark opake red: colour, 

and 
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and of a foliated form, like the flowers: 
of Benjamin, but with thicker feales.... 


OBSERVATION. 


Platina, which refifts the action: of all-other 
acids, is thus, like gold, diffolved by aqua 
regia. The proportion in which thefe two 
bodies may be combined, according to, the 
ufual method. of folution of metals in acids, 
is that here given: but Dr. Lewis fhews, by 
the experiment he has reported of another 
method, that, if the diffipation of part of the 
acid be prevented, by performing: the operation 
in clofe vefiels, with a proper apparatus. for 
collecting the fumes, and returning that part 
which exhales, on the matter, the proportion - 
of platina:may ‘be increafed by one half.) 7) 
This property of combining with aqua regia 
only is one of thofe, which fhew that moft re- 
markable fimilarity of nature betwixt platina 
and gold. The folution of platina does not) 
however, refemble that of -gold,.in. giving a 
red or purple ftain to marble, or animal, or 
vegetable fubftances of a white hue. 


Experiment. XXXI.. 
Precipitation of platina front the folution- of 
On “at im aqua regia. , 
_ Take the folution of platina in aqua 
regia ; and add to it, copper, iron, tin, 
| ) zine, 
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ginc, or mercury; and. they will »caufé 
a precipitation of a greyifh or blackifh: ma* 
giftery; but not of the whole of the platina: 
as may be perceived, or prefumed, by the 
colour of the fluid, after their aétion on it. 
Or. add _lixiviate falt, volatile alkaline 
falt, or fal Ammoniacus ; and ared fpark- _ 
ling powder will be precipitated > but a — 
part of the platina will yet remain dif- 
folved : as will appear from the yellow 
colour of the fluid. This magiftery is 
not, however, the platina feparated from 
the acid; but either a depart of fome quan- 
tity of it, from the water, ftill combined 
with the acid only, or with both the acid 
and the falt alfo: for it appears to be 
evidently faline ; as it may be re-diflolved 
again in water; giving the fame yellow 
coleur as the original folutions. | 
Or add the vitriolic acid in a concentrate 
“tate; and a dufky magiftery will be pre- 
cipitated ; which is not re-foluble in water. 
Or add alkaline falts to the fluid, from 
whence a precipitation of the platina has 
been made by fal Ammoniacus, according 
“to 
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to the ‘utmoft power which that falt fingly 
has on the folution; and the whole remains 
ing part of the platina will be departed. 
the fluid becoming colourlefs, 8 


OBSERVATION. 


In the procefs of the above experiment, it 
will be found, that tin precipitates a preater 
proportion of the platina than any other me+ 
tallic or faline body: and, indeed, it feems 
dubious from the report of one of Dr. Lewis’s 
experiments, whether platina may not, by 
fome management, be wholly precipitated by 
tin fingly. It will be, alfo, found, that mer- 
cury feems to have the leaft power in precipi- 
‘tating the platina: asa very confiderable quan- 
tity of it will be diffolved in the folution, before 

_ any depart of the platina be made. It appears, — 
Jikewife, that there.is a remarkable difference 
betwixt the precipitations made by alkaline 
falts, and fal Ammoniacus; and thofe made 
by the metallic~ bodies, or the vitriolic acid: 
for, in the firft cafe, the precipitated matter fs 
foluble; in the latter not: from when¢e it 
may be concluded, that the depart, in ‘the 
cafe of the faline fubftances, is rather that-of 
the platina from the water of the aqua regia, 
by the production of a new compound, formed 
by fuch acid and the falt added, than from 
the acid and ‘it is’ probable, likewife, in the 

¢ Precipitation of the platina, by the ss 
acid, 
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acid, that it is not departed in a fimple ftate 5 — 
but that it, undergoes a precipitation by corro- 
fion, according to the principles laid down 
page 21. Vol. I. as thofe of filver, zinc, or 
mercury, from {pirit of nitre ; fome propor- 
tion of both the acids remaining combined 
with it. | | 

By this variation of platina from gold, in 
not fuffering a total precipitation from aqua 
regia, by the addition of thefe feveral fub- 
ftances, particularly alkaline falts, a method 
is furnithed of diftinguifhing, when platina 
is combined with gold in fuch proportions, as 
not to be perceptible; and which, the great 
refemblance of thefe two metallic bodies to 
each other. in moft of their qualities, prevents: — 
from being effected by the ufual methods. of 
affaying metals. For, if a folution of the com- 
pound of them be made in aqua regia, and the 
alkaline falts added, the gold. will .be wholly 
precipitated: and it will, afterwards, appear, 
by the prefence or want of yellow colour in 
the fluid, whether the gold weré) free from 
platina, or allayed by it. The fame principle, 
alfo,. affords the means of feparating platina 
from gold in large quantities ; for, though, as 
has been obferved, a part of the platina will 
be precipitated with the gold, yet, as it is fub- 
ject to be re-diffolved by water, it may be fe- 
parated from the magiftery of the gold, by 
repeated ablutions: which will not carry off 


any fenfible part of the magiftery of the gold. 
igs Expr: | 
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ExPERIMENT XXXII. 


Combination of platina with the metals. 


Take platina, one part; and gold, four — 
parts; and fufe them together. They 
will combine perfectly ; and the compound 
will be harder, lefs malleable, and paler 
than pure gold : but not. in a_ degree 
much greater than ftirling gold _ alloyed 
with filver. If, however, the _compound 
be, again fufed with a flux of nitre, and 
borax, it: ‘will become very pale. Platina 
refifting the vitrifactive power of lead, ‘the 
diffolvent: power. of, all. the | acids, except 
aqua regia, and the volatilizing power. of 


antimony re while, at the fame time, it. is 


foluble. i in aqua regia, and capable of com 


bining with hepar fulphuris, and mercury, 


in the fame manner as gold; the compounds 
formed. of it with gold, when the pro- 
portion of it- is not too. great, elude 
decompofition, by all thofe means, that 
are ufed for the examination of the propor- 
tion of alloy. of gold, or its purification ; 
# You. I, Dd bearing 
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bearing all the tefts; and being, moreover, 
nearly of the fame fpecific gravity with pure 
gold.—With an equal proportion of gold 
and platina, the compound is, however, 
rendered white, lofes all malleability, and 
becomes, in fome degree, friable. . 

Take platina, one part; and filver, {e- 
ven. Fufe them together; and they will 
combine, fo long as that degree of heat 
continues ; but, on the gradual abatement 
of it, they will feparate, and the platina 
will fubfide by its fpecifi¢ gravity. In or- 
der, therefore, to preferve. their union, 
pour the whole together, while” hot, into 
a broad mold, that the mafs may ftiffen 
before any precipitation can take place. 
This compound will be more hard, but 
lefs malleable, and white, than pure filver: 
and even a much lefs proportion of the pla- 
tina will deprave the colour, and diminifh 
the malleability of filver. A feparation 
may, however, be made, in part, by fu- 
fory precipitation: as the platina will fub- 
fide on a gradual abatement of the heat. 
But the compound may be more perfectly 

. ana~ F 
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analyzed, by parting, through the means 
of aqua fortis, in the manner before di- 
rected in Experiment XII. for the fepara- 
tion of gold from filver, Dre 

Take platina, one part; and copper, 
four parts. Fufe them together; and they 
will combine ; and form a compound of 
a very pale colour; and lefs malleable than 
pure copper. If equal parts be combined, 
the compound will be white ; and devoid 
‘of all malleability ?'but to make the union 
of thefe two’ metallic bodies, if. a greater 
proportion than one of the’ platina to three of 
the copper, it is proper to ufe the fame ex- 
pedient as with filver. This compound being 
expofed to the fire, the platina will be found, 
in fome degree, to prevent the fcorification 
of the copper: and, being polifhed, it 
becomes extremely bright; and is not fo 
fabject to tarnifh in the air as pure copper. | 

Take of platina, one part; and of lead, 
twelve parts. Fufe them together, ‘and 
they. will combine; but not without -a 
ftronger heat than’ will liquefy the lead ; 
_ form a compound, that will be harder 
: Dd 2 than 
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than pure lead ; but want its tenacity, and 
malleability. The colour of this com- ; 
pound will be darker than that of lead, 
and inclining to purple: which will be 
increafed on being expofed to the air. If 
a greater proportion of the platina be com- 
bined with lead, the compound. will be 
devoid of malleability: and more dark and 
purple : requiring a correfpondent increafe 
of heat; and the expedient before directed 
in the cafe of filver, to the union of the 
ingredients. Or take platina; and cupel it 
as before was directed in the cafe of gold, 
Experiment II: and it will not only refift 
vitrification, and remain unchanged as 
_ gold: but preferve at laft a portion, being: 
about the quantity of a fifth part of itfelf, of 
_the lead, from the aétion of the fire: re- 
taining it combined with itfelf, under any 
degree or duration of heat; and bringing 
it back from the liquefied, to a folid ftate, 
not changed by any degree of heat pro- — 
duced on the principle of culinary fire... 
Take of platina, one part; and of tin, 
four parts; and fufe them together, . They 
, ee will 
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will combine, and a compound will be 
produced, that will be malleable only in 
a fmall degree: and of much lefs bright- 
nefs, and greyer colour, than tin. If 
equal parts of thefe two metallic bodies be 
combined; which may be done by colli- 
quatory fufion, without the expedient ne- 
ceflary in the cafe of filver, copper, and 
lead, as there will enfue no feparation on | 
the abatement of the heat ; the compound 
will be of a dark grey colour; and fo loofe 
in its texture, that it may be fcraped into“a 
blackifh powder by a knife. Thefe col- 
liquations may be beft made under a re- 
~ ducent flux, fuch as the black flux mrxt 
with common falt, or borax, to prevent the 
calcination of the tin by the accefs of air: 
though it will be found, that the platina 
 itfelf, in a confiderable degree, preferves 
the tin from the calcining action of the 
fire: as the diminution of the quantity will 
be much lefs than if the tin underwent the 

fame degree of heat alone. 
Take of platina, and the pureft caft iron, 
each three ounces; and fufe them together. 
; Dd 3 They 


406 EXPERIMENTS AND OBSERVATIONS 
They will combine ; and form a compound 
with fome degree of malleability, and ex- 
tremely tenacious, when cold, but. eafy to 
be broken, when heated; and hard: but 
the colour will be much darker than that 
of iron. It will take a fine polifh; and 
is not liable to. the leaft ruft on being ex- 
pofed for a confiderable time to the air. 
If a compound be made of only one part 
of platina, and twelve parts of caft iron, 
it will yet have a confiderable degree of 
roughnefs ; and be extremely difficult to 
be broken while cold. If a compound, of 
one part of platina, and four parts of caft 
iron, be cemented for twelve hours; with 
a .compofition of powdered charcoal, foot 
and afhes of wood, and common (falt, 
(which is Raumur’s cement for the con- 
verfion of iron into fteel) it will become 
fofter ; and more yielding to the file: but 
it will not be rendered more capable of 
receiving, like fteel, an additional hard- 
nefs, on being heated to a luminous de- 
gree, and quenched in water ; nor acquire 
any other refemblance to fteel. | . 
fai f Weide Take 


\ 
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Take equal parts of platina and brafs ; 
and, having covered them with borax, 
fufe them with a very brifk fire in a fur- 
nace with a ftrong blaft: They will com- 
bine together; and form a compound, of 
a greyifh white colour, eafy to be broken ; 
and devoid of malleability: but capable 
of a very fine polifh; and not fubject to 
be tarnifhed, on being expofed to the air 
for feveral months. 

Take copper, tin, and platina, in the 
proportion of one hundred parts of platina 
to thirty four of copper, and twelve of tin; 
and, having put the mixture into a cru- 
cible, and covered it, bring it to fufion 
with borax; and the metallic bodies will 
combine; and form a compound, fo hard 
as fcarcely to be touched by the file; very 
brittle; of the colour of dull bell-metal ; 
capable of a very find polifh ; and not liable 
to tarnifh with the air, though expofed to 
jt in a dry place for feveral months. 


OBSERVATION. 


The following important inferences may be 
drawn from the feveral articles of this experi- 
ment.—That gold may be alloyed by platina, 

Dd4 with- 
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without making fuch change in it, as would be 
fenfib'e, unlefs by extraordinary means, of exa- 
mination: the common means of aflaying fuch 
gold, as well as thofe of feparating it from other 
metallic bodies, wholly failing in this cafe ; and 
the platina, fo combined with gold, ftanding 
all the common tefts of the genuinenefs of 
gold.—That it combines, in fome proportion, 
with all the other metals: but that, in’ the 
cafe of filver, copper, and lead, there feems 
a limitation, or fpecies of faturation ; the point 
of which, as in the inftances of many other 
fubftances, is variable by heat: as appears 
from the platina’s remaining with the other 
bodies commixt, while under the action of a 
ftrong degree of heat; but feparating, and, 
fubfiding, on the abatement of it. The per- 
fect combination appearing not to extend be- 
yond the proportion of one part of the platina 
to four of the copper, and lead, anda much 
lefs quantity with refpect to filver. But this 
muft be underftood of the metals in their fim- 
ple ftate only: for, in the cafe of brafs, which 
is 2 compound of copper and zinc, equal parts 
of that and the platina remain perfectly com- 
bined together; and, in the cafe of the com- 
pound of copper and tin, the platina may be 
perfectly combined with half its weight of fuch 
compcund : and the colliquation may be made 
by a lefs degree of heat than is required to 
fufe the platina with an equal weight of either 
of thofe metals feparately.—That platina de- 
praves the whitenefs of filver, tin, and lead; 


3 but 
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but of filver the leaft; and lead the moft: 
and that it whitens copper, and gold; when 
combined with them in.a large proportion: 
which is, however, required to be much 
greater in the cafe of gold than copper.—That 
it renders all the metals more hard, and rigid ; 
and deftroys, or diminifhes their malleability : 
but in various proportions: tin requiring the. 
leaft quantity to its being changed by it, and 
gold the greateft: but that it gives, neverthe- 
lefs, fome degree of malleability to crude, or 
caft iron, which, by the mineral fulphur 
that it contains, is wholly deprived of mal- 
leability—That the compounds, formed by 
combination with caft iron, brafs, and a mix- 

ture of copper and tin, take a very fine polifh, 
and refift all ruft, and tarnifhing, even though 
expofed to the air in a dry room for many 
months : on which account fuch compounds are 
perfectly fit to make plates for mirrors, for te- 
lefcopes, and other fuch purpofes; in which 
application, the platina would, confequently, 
be of confiderable advantage-—That copper 
being combined with it in a {mall proportion, 
is made hard by it, without being injured in 
its colour or malleability ; and is, alfo, ren- 
dered lefs fubject to tarnifh; on which ac- 
counts, the copper would be improved by fuch 
addition, with refpect to moft purpofes, to 
which it is applied, 


ate Expr 
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Experiment. XXXIII. 
Combination of platina with the femi-metals. 


Take. of platina and zinc, an equal 
weight ; and, having brought. thé platina 
to a very white heat, under a flix of bo- | 
rax, add the zinc: and a. great deflagra- 
tion enfuing, the platina will be quickly 
liquefied, and ‘combined with the zine. 
The compound produced, will differ but lit- 
tle, in appearance, from pure zinc; except 
that it will be of a darker caft, and bluer. 
It will, however, be found to want that 
degree of malleability, which zinc has; but 
to be harder; and not fubject to tarnith ; 
though expofed feveral months to the air 
ina dry place. If the compound of pla- 
tina, and zinc, be fubjected to the action 
of a ftrong fire, the zinc will deflagrate, — 
and exhale, till only a certain proportion 
be left ; at which time the fire lofes all its 
action, on the remaining mafs, even its 
liquefactive power : and the combined mat- — 
ter can neither be analyzed, nor fufed, by 
any degree of heat producible in furnaces. 

Take 
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_ Take bifmuth ; and treat it in the fame 
manner as directed for the preceding ¢om- 
pound ; giving it the ftrongeft heat, by 
placing it before the nozzle of the bellows : 
and the confequence will be the fame. as in 
the cafe of the preceding; the platina re- 
taining a proportion of the bifmuth, which 
cannot be driven off; and the mafs becoming 
incapable of being liquefied, by any force of . 
heat. 

Take platina; and treat it in the fame 
manner, as in the foregoing articles, with 
zinc and bifmuth, with crude antimony or - 
regulus of antimony : and the confequence 
will be the fame: the platina fixing, at 
laft, a portion of the antimony ; and de- 
fending it from the effects of heat. 

OBSERVATION. 


It may be concluded from the feveral articles 
of this experiment; that as platina combines, 
in fome proportion or other, with all the me- 
tals, fo it does, likewife, with all thofe femi- 
metals, which are, at prefent, in ufe: and, 
as it will be fhewn in the next following 
experiment, that it combines, alfo, with mer- 
cury, it, confequently, has a commenftrua- 
tive attraction with all the metallic bodies 
generally known. It appears, alfo, that 

Ve : it 


. 
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it refifts. the ‘fcorifactive, and volatilizing 
power of. zinc, bifmuth, and antimony ;. 
though the laft is refifted by no other known 
fubftance than gold: and that it, moreover, 
preferves a certain portion of all of them, as 
well as of the metals, when combined with it, 
from the action of heat with refpect to every 
known effect. It follows, therefore, that, when- 
ever gold is alloyed by platina, both the affay, 
and the refeparation of gold in quantity, miuft 
be made on different principles from thofe, 
on which the common methods of treating 
gold. in either of thefe intentions is founded: 
and that, confequently, the eftablifhment of 
fome other effectual method, in a certain and 
eafily practicable manner, is, at prefent, the 
moft important object of the experiments on — 
this extraordinary fubftance. 


EXPERIMENT XXXIV. 


Combination of platina with mercury. 


Take of platina one ounce; and of pure 
mercury fix ounces. Rub them for fome 
time, with a little common falt, and water, 
to which a few drops of fpirit of falt are 
added, in an iron mortar. The platina, and 
mercury, will commenftruate, and form an 
amalgama: in which though it be not fo. 
perfect as that of gold or filver, the platina 
“is neverthelefs fo combined with the mer- 
cury; 
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cury, that part of it may be poured off 
from the mafs, with part of the mercury, 
that will remain fluid; and will even pafs 
with it through leather: as will be found 
by exhalation of the mercury; which will 
Jeave the platina in the form of a) black 
powder. 

Or take one part of platina, and four 
parts of lead;, and having combined them, 
by fufory colliquation, and fuffered them to 
grow cold, as much as is confiftent with their 
liquefaction, pour them. flowly into three 
times the weight of quickfilver, previoutly 
heated till it fume. An amalgama will be fo 
produced, of a very dull colour ; and which 
on being expofed to the fire will fwell and 
leap about, even though the heat be lefs 
than will exhale the mercury. On con- 

ftant rapid agitation with water, in a mill, 
‘for a week, this amalgama may, however, 
“be brought to look bright and uniform: 
‘and will then fuffer the. mercury to exhale 
freely from it without fuch agitations. ©. 

Or take platina; and combine it by cole 
liquation, with twice its weight of gold : 

: and 


414 ExpERIMENTS AND OBSERVATIONS 
and having formed the compound into 
thin plates, by gentle percuffion with a 
hammer, after being well nealed, throw it 
heated red hot into boiling mercury. Tritu- 
rate ‘it then with water; and the platina 
will be feparated “in the form of a black 
powder: which being wafhed off; on the 
repetition of the triture, a fecond quantity 
will ‘be obtained; fucceeded on the perfu- 
ing the fame means, by others, but in lefs 
proportion, till the whole of the platina 
be thus recovered: the gold remaining in 
an amalgamous ftate with the mercury, in 
the fame manner, as if they had been com- 
bined fimply. | | 
ie OBSERVATION. : 

Tt appears by the feveral parts of this expe- 
riment, that platina may be perfectly amalga- 
mated with mercury: ' notwithftanding Mr. 
Scheffer, in his Memoirs to the Royal Academy 
of Sweden, has afferted the contrary; and that 
moreover it has a fuperior degree of attraction, 
“with regard to it, to any other metallic body: 
fince it not only departs lead from it; but even, 

gold.itfelf; though lead is of the higheft rank 
inthis feries of attraction, next to gold and 
filvér. ‘This principle feems, therefore, to pro- 
“mife the means of feparating platina from aa 
| . | yith 
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with certainty; and without any lofs of either 
fub{tance; and confequently to afford a method 
both of aflaying gold {fo allayed, and of parting 
it from the platina, even where the quantities 
are large. 


EXPERIMENT XXXV. | 
>eeagg of gold from platina, by various 


means. 


Article I, Take the compound of gold 
and platina ; and make a folution of it in 
aqua regia, according to the manner dire¢t- 
ed in Experiment IV. Mix gr adually, with 
this folution, a faturate folution of common 
green vitriol ; ‘adding frefh quantities fo long 
as any turbidnefs is produced: and the gold 
will, by this means, be departed from the 
aqua regia ; and fubfide. When the fedi- 
ment is perfeétly formed, decant off the 
fupernatant fluid; and, having wafhed the 
magiftery with feveral fucceflive quantities 
of water, feparate fuch part of the laft 
» ‘quantity, as cannot be poured off clear, by 
putting it into a paper filter: and pafs after- 
“wards fome frefh water throu gh the filter, 
and matter remaining init. Let the Paper 
ON EES { be 
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be then dried; and afterwards, having’ put ‘? 


it into a crucible, with a mixture of hitre, 
pearl afhes, ahd a little borax, fufe it ; and 
the gold will liquefy into a pure mafs. - 

Article II. Or in the place of the folution 
of green vitriol, ufe lixiviate or volatile alka- 
line falts; and the gold will be precipitated, 
together with part of the platina: which 
laft, neverthelefs, being yet combined with 
the acid in a faline form, :may be feparated 
from the magiftery of the gold by repeated 
affufions of water. But care muft be taken, 
that this ablution be effectually performed, 
before the magiftery of the gold be dried 
‘as well to take away its: fulminating qua- 
lity; as to free it from all the platina, which 
was precipitated along with it. 

Article III. Or add alcohol ‘cians to 
the folution of any compound of platina 
and gold; and the gold will gradually rife 
in a fhining pellicle, or fcum, on the ‘far- 
face of the fluid: but afterwards by degrees 
fubfide to the bottom; though as a part of 
the platina will be apt to chryftallize, and 
sgmeeguenhy be commixt with the preci- 
~pitated 
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pitated gold, a careful ablution by. water, 
in order to the re-diffolution, and fepara- 
tion, of fuch part of the platina, is necef- 
fary. 

‘Article IV, Beat the compound of the 
gold and platina into thin plates, by gentle 
percuffion with a hammer; if the propor- 
tion of the platina and gold be fuch as 
admit of it; but if not, flux it with fuch 
an addition of gold, as will render it fuf- 
ficiently malleable to undergo this opera- 
‘tion ; ‘which may with due care be per- 
formed on it, when the quantity of platina 
inthe compound does not exceed one third 
of the whole. Treat thefe plates as is direct- 
ed in the laft article of Experiment XXXIV; 
and.the amalgamation and feparation by tri- 
ture being made, as there defcribed, exhale, 
‘or ‘diftil off the mercury: and the gold will 
be. found in a pure ftate. 

In order to the more advantageous per- 
formance of any of thefe operations, the 
proportion of the platina, combined with 
the gold in-any particular. compound, may 
be; in fome degree, previouifly difcovered, by 

Vor. Ii. Ee fluxing 
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fluxing it with nitre and borax » whieh xen~ 
der the colour of the compound pale, .ac- 
cording to the greater quantity of the pla; 
tina contained in it: and this may, in fome 
degree, be a fubftitute for: the ule of the 
touchftone; that does not avail in this cafe, 


“ OBSERVATION. — 
The method propofed in the firft article, 
which is founded on the authority of Mr. 
Sheffer’s experiments, as communicated by-him 
in his fequel to the memoir given on this fub- 
ject, to the Royal Academy of Sweden, feems 
to promife the moft cafy, and a. very eff C= 
tual, manner of feparating platina from golds 


either where it may: be’ required to) part larger 


Mr. Sheffer advifes to fubjoin an amalgam 
to this procefs; under the notion, that platina, 
will ‘not comimeénfruate with! mercury: ‘ashe 
has indeed afférted, that en tials, made even 
with the addition, of aqua, regiayplatinaygould 
not be amalgamated with mercury. But it ap- 
pears by Dr. Lewis's account, that by ‘meer 


quantities ; or.in the view.of making .aflays. 


trituration witht water, theoplatina was. taken, 
up, by mercury, infuch manner, as,cventopafs: 


with, it through, leather: and the dependa ey 


therefore, on the dperation, for the more perrect 
feparation ofitheft fabftances, ‘through amialga+) 
mation of thé gold by the common:method,. 
would be. extremely fallacious ; as it.is,indeed 
| needlefs, 


Shmpiede. 
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needlefs,, alfo, if the, folution, of the. green 
vitriol added make no precipitation of the pla- 
tina, as Mr. Sheffer himfelf affirms. “ 

The method propofed in. the fecond article 
is more troublefome, and more dubious with 
refpect to its efficacy, than the firft: as the re- 
diffolution of the platina precipitated, is more 
difficult than the meer ablution of the falts in 
the firft.. It feems, however, practicable, in 
cafe of necefflity, to free the gold in a very 
great degree from the platina by this means: if 
the trouble'requifite to perform the procels be 
taken. 

~The third method is alfo more uncertain than 
the firft;as well as more tedious ; the feparation 
of the gold by alcohol from the aqua regia, 
requiring a confiderable length of time; and 
the fame fubfequent ablution, as in the cafe 
of the precipitation with alkaline falts, being 
neceflary, perhaps, in a great degree, to extract 
fuch\of the platina, as may GityAallize, from 
the magiftery of the gold. 

The laft method is propofed, By Dr. Lewis, 

4 proper means for the examination of sold 
allayed with platina; and ifeems to’ be very 
 effeétual: but. it is much more complex and 
troublefome, as well as more. difficult to be 
executed with due certainty, than the firt: 
which would, therefore, much better anfwer 
the purpofe, if; on further trials:it fhall appear, 
that the green vitriol will not precipitate any 
part of the platina: for, if it fhould prove, 
that the ‘gold be not wholly freed from the 

Ke 2 platina 
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platina by once performing the operation, a 
repetition, which may’ be’ performed with 
very little expence or labour, could mt fail 
of fully anfwering the end. See, oe 


“EXPERIMENT XXXVI. : a 


Separation of mercury from other “metallic 
bodies, or mineral Julpbur, combined with it. 


Take the compotnd: of» mercury -and 
any other metallic body ; and, having put 
it into. a fmall retort of a long, figure well 
coated with lute, fix the retort inva proper 
furnace, fo that'the orifice of the neck: may 
be almoft perpendicularly depending down- 
wards. ‘Place, a. receiver . full. of water, 
in -fuch: manner | under it, that: the sendxof 
the neck of the retort may be’ immerft: in 
the water, in order to which, the neck, of 
the receiver fhould be.wide. enough. to let 
the neck ofthe retort pafs:into it’ without | 
twifting it. Let’ the fire be then ' kindled} 
and. rae it_fo that. the. mercury. may, 
made.to diftil.: T he. fumes paflingi into. the 
neck; and - being either “condenfed “there; 
‘or’ in’ “the furface of thé’ water,” will” 
collected at. the. bottom of. the ak 
ents api! Si ich : » may 
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may be ealily: diftinguithed, when the whole 
of the mercuty is ‘come over by ‘the 
ceflation of the hiffing noife, “which it 
makes, while the diftillation continues, by 
falling hot into the water—Or if the mer- 
cury .be combined with mineral fulphur, 
either in the form of /Ethiops mineralis, or 
cinnabar, let quick lime, or iron filings, or 
a mixture of both, be well ground, with 
the matter containing the mercury, in pro- 
portion to the quantity of the mineral ful-. 
phur.abounding in it: and let the mixture 
be then: fubjected to diftillation, as in the 
preceding article. The mercury will in this 
operation be departed from the mineral ful- 
phur, by the {uperior attraction of the lime, 
or iron, on fuch fulphur: and, being thus 
fet free, will be raifed in fumes, and brought : 
over, in a pure ftate. 


OBSERVATION. 


- The firft method is ufed for the recovery of 
mercury from gold and filver, when combined 
with it, either with the view of extracting the 
ae or fiiver, from ores, or foffile compounds 

at contain them ; or of affaying or refining 
them, when allayed by art: as alfo for the fe- 
paration of the mercury from tin or other me- 

: Ee3 tallic 
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tallic bodies with which it is commixt for the 
filvering looking-glafles, or on other occafions : 
as alfo for the purification of it for medicinal 
ufes, the making barometers, or ‘other fuch 
purpofes where ftrict purity is required. 
Where large quantities of the mercury are” 
to be freed from other metallic bodies, the. 
operation may be much more eafily performed, 
in the following manner, in an iron veflel, than 
in either glafs or earthen retorts. Let the iron 
veftel be of the form of a flattifh pan, with 4 
cover foldered to. it, and perforated in~the 
middle, with a large hole: into which a ftop- 
pel fhould be made to fit, by {crewing into it. 
and in the fide of the veffel, juft under the 
cover,/a gun barrel, or iron tube, fhould be alfo 
foldered in an, oblique pofition, fomewhat in: 
clining downward; the fide of the vefiel alfo 
fhould be fo perforated, that the cavity of the’ 
tube may communicate with that of the vef- 
fel; and the lower. end of the tube bent, for. 
fome inches, fo. that it may point downward, 
The mercury being put into this alembic, it may 
be placed on any common fires and a receiver 
or any veffel full of water. being placed under 
the tube, fo that the end of it may be immerft 
in ‘the water, the diftillation may be performed 
with great convenience ; and when’ the whole 
of the mercury at firft’ put in is brought over, 
the vefiel may be: immediately charged) with 
a frefh quantity, by unfcrewing the, ftoppel, 
But this cannot be practifed where the mercury 
is tobe feparated from cinnabar; unlefs a co-’ 
nF .” pious 
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picts quantity of lime be thoroughly commixt 
with it: for the mineral fulphur would, other- 
wife, commenftruate with the iron, of which 
the veflel is conftructed ; and corrode it through. 
the whole fub{tance. 


. EXPERIMENT XKXVII. 
Amalgamation of mercury with other metallic 


bodies. > 


Take a found crucible: and having rub- 
bed its ‘interior furface with chalk, heat 
it luminoufly hot. Take it then out of 
the fire; and put into it an ounce of gold 
er filver, either in the form of thin plates, 
or granulated ; and two or more ounces of 
mercury. Stir the mixture brifkly about; 
and the gold or filver will combine with the 
mercury ; and form a kind of pafte-like 
‘mafs called an amalgama. If it be defired, 
to have the amalgama of a more thick 
confiftence, ftrain the matter through a 
piece of fhamoy leather : but in that cafe, 
the mercury will be charged with ‘fome 
quantity of the metal; though not near io 
great’ a proportion, as» before! it~ was | 
ftrained. ) i 


Ee4 ) “4 "Take 


r. 
. 7 
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‘Take: of ‘the filings of lead, and tin, one 
ounce, and of mercury two ounces; and rub 
them_ together, ‘without heat. "They. will 
combine; and form an amalgama: but 
the amalgamation may be quicker made, by 
adding the mercury to the metals. ei Papeiee, 
by heat,- ee woe 
Take zine, or ~-biftmuth; eat into “fonall 
parts, or granulated; and treat ‘them, as 
above direéted in the cafe of gold, or filver:, 
but the combination.of. the mercury; and. 
bifmuth, is not perfect: as the bifmuth fe- 
parates again gradually, from the mercury : 
rifing to its furface in. the form of a powder. 
In the cafe of the zinc, there appears to 
be fome kind of decompofition from the’ 
agtion of the mercury: as a brown powder 
is departed, during the combination of, the. 
two bodies: but whether this be a proper 
part of the zinc itfelf, or fome heterogeneous 
body diffolved with it, js not hitherto ses 
though it merits examination. | 


Soe “ 


OBeERVATION:: cmd 1h. 

Lead being combined with bifmuth;- by fasis 
fion, ismore readily combined with mercury than’ 
when pith but the fpontaneous feparation of the 
bifmuth 
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bifmuth.is neverthelefs made in the fame man- 
ner, as if it had not been united with the lead, 

It is faid, likewife, that an amalgama may 
be made of copper, and brafs, with mercury: 
but, as I have found the methods given for it 
have failed of producing the effect in. any per- 
fect manner, I have omitted the enumerating 
them in the regular experiments. It is faid, 
however, that it may be done by the following 
means. Firft, by long trituration of the magi- 
{tery of the copper, precipitated from any acid 
by iron, with the mercury, in an iron mortar, 
hot water being added: fecondly, by adding the 
mercury, diffolved in aqua fortis, to the fame 
magiftery of copper: and thirdly, by diffolving 
the copper in the vitriolic acid, and triturating 
it with an amalgama of zinc; repeated quan- 
tities of water being added, and poured off. 
Tron is, likewife, pretended to be amalgamated 
with mercury, through thefe means. Poura 
folution of blue or Roman yitriol on filings of 
iron: and when the copper precipitated on: the 
furface of the particles of iron, by the fuperior 
attraction of that metal on the acid of the vitriol, 
has changed them to the colour of copper, pour 
three times the weight of the iron of mercury: 
and (as is faid) an amalgamation will be in- 
{tantly effected: which, neverthelefs, by tritu- 
ration with water in a marble or {tone mortar, 
will be foon deftroyed; the iron feparating in 
the form of a powder. But where the media- 
tion of diffolving acids is thus ufed, a part of 
them remaining combined with the metallic 

i | , bodies, 
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bodies; the union of the mercury. with fuch 
metallic bodies cannot. be properly called a 
coinbifation of the mercury with them, but 
witha compound of them,’ and the acids em- 
ployed: and the proper qualities of an amal-._ 
game fail ‘to be produced.” bog 
» Regulus of antimony, is, likewile, amalga- 
mated with mercury, according to the report 
of Henckel, by the following method. Boil 
merctiry, with a copious quantity of water, in 
an iron pot; and add to them regulus of anti- 
rnony fufed by heat, in the proportion of a 
third part of the weight of the mercury; ufing 
d gentle trituration for the {pace of a minute ; 
but not longer: for, if it be continued, the union 
of the mercury with the antimony, which will 
then have taken place, will be-again fuperfed- 
ed; as it will alfo, if the compound be, after- 
wards fhaken brifkly in a veffel with water: or 
even kept for fome time at reft. . This union 
may, therefore, be more properly efteemed a 
mechanical commixture of the regulus, lique- 
fied by fufion, with the mercury; than a men- 
ftrual combination of the, two  fubftances: 
though it is given by Henckel, the firft pro- 
mulgator of it, and others after him, as amal- 
gamation cotrefpondent to thofe of gold, and 
filver, with mercury. ah Pikes Bii, MN 
~The amalgamation of gold, or filver, is:prac- 
tifed, as was before obferved, for the feparation of, 
them from ore, or other bodies, with which, 
they may be combined in a mineral ftate: as 
aifo froth other fubftances, with which they 
m— may 


? 


on Merarric Bopits. 429 
may be commixt in the ftate of filing,’ or 
powder by any other means. It is, likewife, in 
the cafe of gold, conftantly performed with the 
view of gilding filver, or copper; the amal- 
gama being fpread on the filver or copper, 
which is previoufly embrocated: with {pirit of 
nitre; and the mercury afterwards driven. off 
by the application of due heat; leaving the gold 
cohering to, and covering, the furface of the 
filver or copper. ‘The fame was formerly prac 
tifed' with filver on copper: but at prefent that 
method offilveringis difufed ; the like effect being 
produced with much lefs expence and trouble, 
by means of leaf filver. The amalgamation of 
tin is practifed, for the filvering plates of glafs 
for mirrors; which is done by fpreading the 
-amalgama on thin fheets of tin placed on a 
fat table of marble, and laying the glafs over 
them ; and afterwards caufing a cohefion of the 
tin and mercury to the glafs by preffure, 
through the means of weights put upon the 
reverfe of the glafs. This operation is: called 
foliation: : | | 

/ EXPERIMENT: XXXVIIL 
Combination of mercury with acids. 

- Take of mercury, and oil of vitriol, each 
am equal quantity ; and, having put them 
into ‘a-retort, difti! with a gradual heat of 
fand, till the fumes ceafe to come over, 
except in a fmall degree. Let the fire then 

ex- 
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‘extinguifh ; and, the retort. being broken; 
the mercury. will be found combined. with. 

the acid, ‘in a hard white mafs: which is 
but in a very {mall degree, foluble i in waters, 
Take of mercury, and. pure . fpirit of 
nitre, “equal quantities; and, having ‘put 
them. into a glafs body,” fet them to digett 
ina gentle heat; and the mercury, will be 
gradually diffolved: but will, if the heat’ 
be not ftrong, form chryftals at the bottom 
of the. DOK sais Preis 
Take the dry mafs of the vitriolic ost 
and the mercury, or the falt of the folu- 
tion in fpirit of nitre reduced to _drynefs 
by evaporation; and having commixt them, 
by grinding in a marble or glafs mortar, 
put. them into a {mall mattrafs ; and place | 
it in a fhallow fand bath, fo that about 
one half of it may be within ‘the fand. 
Sublime then with gentle heat : and the 
vitriolic acid, or the fpirit of nitre, leaving 
the me: reury with which it was. combined, 
will commenftruate with the natron or 
alkaline part of the fea falt ; departing | the 
Proper acid e that falt, by its. fuperior 
at. 
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attraction : which acid, being thus fet free, 
will commenftruate with the mereury fe- 
parated from the vitriolic acid: and by 
‘this’ means, “two new compounds will b 
formed: that of the fpirit of falt and mer- 
cury rifing with the heat, and collecting 
againft the upper part of the glafs in the 
form of a femi-tranfparent chryftalline « cake, 
in which ftate it is called corrofive mercury 
fublimate ; ; and that of the vitriolic, or nitrous 
acid remaining ina ‘mafs at the? bottom 
in the form of Glauber’s fal mirabile, if 
of the firft of thofe acids; or the qua- 
drangular ‘nitre; 1f of ‘the other, The 
corrofive fublimate being ground, and com- 
mist with an additional quantity. “of mer- 
cury, in the proportion of; nine ounces 
‘to? twelve, fuch. additional quantity may 
be ‘alfo combined with the {pirit of falt 
in the fublimate, by another fublimation : in 
“which ftate, the fublimation being again 
repeated twice, it is‘ called mercurius fub- 
limatus dulcis: bat if the fublimation be 
afterwards, again three. times repeated: 1 it 
is. called calomel. | 
Beep’ Sa be BIg ossea 


430 EXPERIMENTS AND OBSERVATIONS 

appt Ueicsit YISy Saee AO Gear eg ee Papi 
a ot Bis BRI VAT Teo Tigh ape 
-. ‘The vitriolic acid will not diffolve, but only 
corrode, mercury: nor can it be made to com= 
bine at-all with it, unlefs when in a very con= 
centrate ftaté; fuch as is produced in the firft 
operation’ ofthis’ experiment,’ by diftilling off 
the phlegm.» This is frequently performed 
for the preparation, for medicinal ufe,. of the 
turbith mineral: which is a compound of the 
mercury and vitriolic acid, firft treated as here 
directed ; and then, being freed from as much 
of the acid’ as can be expelled: by the ftrongeft. 
heat.of a fand.bath, wafhed in water ; which 
inftantly turns the white mafs into a bright 
yellow. - The combination of the vitriolic’ ac id 
as, likewife, made in) this manner,. by! thofe 
who, are, in the.fecret for the moft adyantar 
geous method of preparing the corrofive fub-. 
limate, according to the directions given in the 
laft ‘article of this experiment. Ofte AYE o( gNTMD g 
_'Ehe combination of mercury with fpirit of 


drecipitate (as it is improperly dalled); which. 
is the falty /formeduby theo €ombination! "Of 


- 
: 
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order fo its officinal perfection, a very {mall quan- 
tity of {pirit of falt, one.dram to fixteen ounces, 
is ordered by fome to be added to the {pirit of 
nitre; under the notion, that it produces this 
quality, in the precipitate. The folution of 
mercury in fpirit of nitre is, alfo, ordered to 
be made by the Pharmacopeia of the college 
of Edinburgh, .for the preparation of the falt 
formed:by it, which is there:erroneoufly called 
the ca/x mercurit: and directed, likewife, to be 
ufed for the preparation of; the corrofive {ub- 
fimaten, 2098009 TF al sh CL YES S96 

Thecombination of {piritof {alt with mercury, 
is conftantly pracitfed for the production of the 
corrofive fublimate, but it. cannot be effected, 
unlefe that acid be tin awery\ concentrate fate’; 
which, on account of its great volatility, when 
not diluted with water, is not to be produced, 
but.-by complex, or ,troublefome methods. 
Inftead, therefore, of the fimple {pirit of ‘fait, 
the fea fait ifelf°is ufed; together with ond of | 
the vother® acids: of? fuperior attraction ; »sby 
which, being let loofe, it may beat liberty: to 
act on the mercury: and in order to the. more 
effectual commixture, it is neceflary that fuch 
other'acid fiould be brought toa folid form) 
either: by. combining it with the mercury, or 
fome other; fubftance, which it may be made 
et in the operation. ‘In the former me- 

10d of preparing the mercury fublimate, it 
was, therefore, practifed to ufe preen vitriol, 
nitrey.and: fea -falt, added to the mercury: 
which, according to the explanation ie of 
e fncir 
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their action on each other in this view, p. 17, 
Vol. I, anfwer the fame end, as if either the vi- 
triolic, or nitrous, acids were employed in their 
fimple ftate; but render the procefs much 
more troublefeme and expenfive, than if oil of 
vitriol be ufed, according to the procefs of this 
experiment. The combination of an addi- 
tional proportion of mercury to the corrofive 
fublimate, with the repetition of the fublima- 
tion for three or more times, is, likewife, 
conftantly practifed, for the preparation of the 
mercurius fublimatus dulcis: or calomel, ~~ 


EXPERIMENT XXXIX. 7 


Precipitation of mercury from the olution of 
, Sf Fn actds e380 hE EA 


Take: corrofive fublimate ; and diffolve 
it in about twelve times. its weight of hot 
water; and then add to it, gradually, a 
folution of lixiviate falt, ‘fo long as ‘the 
addition of a firth quantity produces any 
change. ‘The mercury, .departed fromthe 
acid, will give, firft a white turbidnefs'to 
the fluid; which, on the’ addition’ of 
further quantity of the lixiviate falt, will 


be changed to an orange colour}; but; 


if the proportion of the falt be fufficiently 
at += MP aw: ‘great, 
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yreats ‘the precipitated powder’ will turn,’ 
at ‘latt, ‘blackifh ; though, by the due lini- 
tation of the proportion of: the. lixiviate 
falt, it «may. be Kept either of a perfectly 
white colour, or any of ‘the: ‘intermediate 
teints, betwixt white and orange. 
| Or take the folution of mercury in  {pirit, 

of hitre, according to the preceding ex- 
periment; and add to it, “gradually, a 
folution of fea falt: and the mer- 
eury will be precipitated; but not in a 
ftate feparated fromthe nitrous acid, but 
‘combined, both with fome proportion of 
that, and of. the fpirit of the fea {alt de- 
parted by the nitrous acid. 


OBSERVATION. 


“The precipitation of metcury from fubli- 
mate is’ practifed in the pharmaceutic chemi- 
firy for the preparation of what is called, by: 
the college of phyficians of London, the white 
precipitate of mercury : but the fame fubftance 
is, by the college of Edinburg, called the 
sweet precipitate of mercury, to “ diftinewith it 
fiom the other kind precipitated from the 
folution of the mercury in fpirit of nitre, by a 
folution ‘of fea’ falt; for which they have re- 
tained the former name of white precipitate. 

Vou. I. |e 3 The 


’ 
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The precipitation from the folution in fpirit of 
nitre is not effected by a departure of the mer- 
cury from the acid by the fea falt added ; ‘but 
is a precipitation by corrofion ; fuch as was 
before explained in the introdu@tion, an 
exemplified in the cafe of filver, in the pro~ 
duction of luna cornea; and in other inftan- 
ces: and this method is more frequently prac- 
tifed. than the other with corrofive fublimate 5 ; 


FSS OS 


view, eee Pas {weet kind_is. not a pro- 
Bee fubftitute. for.the other. 


1 


ExPERIMENT XL, 


Ke 


Combination of mercury with ee Aulpiiies 


Take mercury, add mineral fulphur, 
putting of each, an, equal quantity 5 3 and. 
triturate them together, till they combine ; is 
and form a black powder. 

Or, put mineral fulphur into a crucible, 
and heat it; taking. care, that it do not, 


i ; - 


catch fire. Being fated, add gradually to it, 

any quantity of mercury, not lefs than. one. 

third of the fulphur ; and. ftir them well 
with 
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witha tobact6-pipe? and ifthe fulphur flame, 
by the heat exited in the commenttruation of 
_ thefe two'fubftancés, which is'attended witha 
ftrong effervefcence, cover them with a wet 
cloth: Powder the mattér; and, having mixt 
the whole of it well together, put it into a 
coated body, tapering towards the topy andy: _ 
having fixt the body in the fiaked cavity of 
a proper furnace, fo that only fomewhat 
more than one third may be expofed to the 
firé, and: covered the mouth of the body with 
abit of tile or glafs, but without lute, fub- 
lime the contents with as ftrong a de- 
gree. of heat as can be given, without 
driving the fumes out of the mouth of th¢ 
body : avoiding, rieverthelefs, by taking 
off the tile or glafs, and making a paffage 
with the end of a tobacco-pipe, that the 
vent may not be wholly choaked up; left: 
the elaftic vapour burft the’ body. When’ 
the whole is fublimed, which may be 
known by the abatement of the heat in the 
upper part of the body, notwithftanding 
the fire be ftill of the fame degree, let the’ 
vw ‘hole grow cold: when, having broken 

Ff 2 the 
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the body, the’ compound of the mercury 
and fulphur will be found incrufted. on the 
upper part ef the elafs, under the appear= 
ance, while intire, of a femi-metal, formed: 
of grey fhining needle-like ftria ; in which 
tate it is called cinnabar; but, on, being. 
pulverized, of: a bright red colour. | 


OBSERVATION. 

The firft manner of combination, as alfo 
that part of the fecond which regards the 
combination of the mercury and fulphur by 
fufion only, are practifed with medicinal views, 
for the preparation of the Aizhiops mineralis : 
which, as was above obferved, is ‘the com- 
pound of mercury and fulphur formed by co- 
trituration ; or- by colliquation through heat, 
with a: fubfequent.comminution, | ‘uk a 
“The other manner is, likewife, in conftant . 

ufe, for the preparation of cinnabar for medi- 
‘cinal purpofes: to which it is applied. under 
‘the name of factztious cinnabar ; to diftinguifh 
it. from the mineral compound of. the two, 
bodies called native cinnabar.: of which a kind 
found in the fhops, and faid to be “brought 
from the Eaft, great'y refembles_ it. But it 
is doubted by fome, who have made- very 
{trict enquiries into this matter, whether there, 
be any native cinnabar fo pure, as to refemble 
the faGitious ; “and whether, -confequently, the 
idnd brought from the Eaft-Indies be not 
really 
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really factitious; as all the ores, or mineral 
compounds of mercury and other fubftances, 
found in this part of the world, wholly want the 
bright: red colour, which the factitious, or the 
pretended native cinnabar of the fhops, are in- 
dued with. The procefs is, likewife, conftantly, 
_ performed with a view to the producing vermi- 
_ lion for painting ; which is, indeed, only the 
factitious cinnabar, prepared in fuch manner 
as is moft advantageous to the red colour ; 
and finely levigated. But in this cafe it is 
fublimed in earthen bodies of the form of an 
ege; and, afterwards, firft ground in a mill; 
and then on a marble or porphyry ftone. 

The /Ethiops mineral, and the factitious 
cinnabar, as well as the native, may be de- 
compounded, by the means directed in Expe-. 
riment XXXVI. iron, lixiviate falt, or quicklime_ 
being added, 


ce ‘The numbers exprefied by. letters refer to the volume 
thofe by figures to the page. 
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‘cies, and fubordinate attractions, of, 1. 2633;— 
* nhtive of plants, what, and properties of, li. 44 3 
—— —combination of with alkaline bodies, 4}. 
226;—0f ants, what, 1: 4333-— —experimental 
examination of, 1. 4753-—table of, U. 274. 
Eeruer, what, ii. 373-—-conftituence of, 1. 179, 
ALTHEREAL SPinit OF Fropentus: fee THER. 
JETHIOPS MINERALIS, what, il. 3233-—how pre- - 
pared, ii. 436;—how decompounded, it. 437; 
Arrinity, what improperly meant by it in books 
of chemiftry, 1. 40. : ¥. 
Air, how generated in commenftruation, 1, 32. 
ALABASTER, Whats 1. 235. 
A.sum Grecum, what,.and qualities of, 1. 488. 
Avemaics, i. 85;—for the diftillation of mercury, 
1; ag | 
Arxatt, what, i. 16. 
ALKALINE SALT: fee Salts. 
Aum, conftituence of, 1, 368 ,;-—-decompofition 
erat. ag GRs | ail 
ALVUS OF ANIMALS, general obfervations on, 1. 
4783;—how the object of experiment, and means 
of operation on, i. 480;—cofmetic water ob- 
gained from, i. 480, and 487 ;—oil obtained 
vibe eal ails etait 
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from, i. 480,- and 491 3—falt. obtained from, 
i. 480, and~482;—decompofition of, i. 481, 

484, and 486. 

AMALGAMA, what, il. 423. 

AmaLcaMaTion, how performed, ii, 423. 

AMMONIACAL SALTS: fee Salts. 

ANALYSIS, CHEMICAL, what, i. 72 ;—how effected, 
i. 743—limits of, with refpect to fubject, i.-76. 

ANIMAL suzssTaNnces, general obfervations on, 
i. 379 s—conttituence of, i. 380 5—how the fub- 
ject of experiment, and means of operation on, 
i. 3913—how to be decompounded, i. 381, 
382, and 385;—/olid, general obfervations on, 
i. 387;—-—-decompofition of, i. 393, 399s 
400, and 4043;—organical, what, i. 387 ;—— — 
how decompounded, 1. 389 ;— —not organical, 
what, i, 390;-——fibrous conftituence of, 1. 
388 ;—fluid, general obfervations on, and kinds 
of, i, 411 y— —how the fubjeft of experiment, 
and means of operation on, i. 433 3—Decultar to 
certain kinds of animals, what, 1. 4333—— 
experimental examination of, 1. 475. 

Anomatovus metallic bodies: fee metallic bo- 
dies ;~-fulphureous fubftances: {ee vegetable fub- 
frances ;—/pirits, "1. 3%. 

Antimony, crude, what, it. 269 ;— ——uftulation 
of, ii, 269 3— —calcination of, it. 386, and 
287 ;—diaphorélic, what, and how produced, 
li, gi. s—elafs of, i. 387 s—regulus of: fee 
Regulus, 

Apyrous EARTHS, What, 1. 228;—kinds of, i. 
236.” | 
Aqua recta, what, 1. 13 s——preparation of, 1. 
334, and il. 345. | 
“Aqurous sap, what, ii. 6, and 8;—how ob- 

tained, ii. 56 ;—decompolition of; ii, 58. 

ARGENTUM MUSIVUM, wiiat, and preparation’ of, 
li. 370. Fi 4 ARr- 
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ARRACK, ‘what, ‘ls V4.6 ‘ks Dn, & mane S 
Arsenic, how. obtained, ii. 269 ;—white or chry- 
fialline, what, ii. 268 ;—combination of with lixi- 
viate falts, i. 301, and 322 ;— — with mineral 
fulphur, is: 321.5;—-calcination of, ii, 3123-— 
reduction of, 11. 318 ;—/ubacid falt of, i. 275 5— 
\ fubalkaline falt of, i. 301 3—regulus of: fee Regulus. 
ATTRACTIONS, /pecific, what, i. 73—table. of, 
ever > , : 11st 
AURUM FULMINANS, what, and how produced, ii. 
849 a | | 
AURUM MosAicuM, what, and how produced, ii. 
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BALNEUM MARIA, what, 1. 195 ;—apparatus for, 
1S RT Oia eal 5, rete — ee 

BaLsams, what, ii, 41.5 how. obtained, ii. Ig, 

. and .043—combination of, with vinous fpirit, 
ll...204 3——}---with ethereal. oils, ii, 2063;—de- 
compofition of, ii, 207, and 209. 

BALSAM OF SULPHUR, what, and- how produced, 
Hi. 104. . | 

~Bettows for chemical furnaces, i. 160, | 

BezoaR MINERAL, what, and how produced, i. 
24 Tia 31.) 201, ; 

Bie, conftituence of, and ufe inthe animal cecono- » 
my, li. 426;——-how to be decompounded, ii. 4275 
-—how \to be combined with acids, ii. 4275 

; —-decompofition of, ii. 423, 460, and 461. 

Bismuru, fpecific character, and properties of, 
li. 264 3-—how different from other. fubftances, 
il. 265 ;-—folution, and precipitation of, il. 385; 
—-magiitery of, ii. 386 ;—calcination of, ii. 
312 ;——flowers of, ii. 385 ;—redudction. of, ii. 
317 3—-amalgamation of, ii. 424,. 
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Brack copper, what, ii. 305 ;—flux: fee Flux: | 

Bioop, conftituence of,“i. 414, and 418 ;—how 
decompounded, i. 417 ;—changes producible 

in,/i. 417 3—fibrous matter of, what, i. 4153— 

ferum of : fee Serum ;—tinging matter of, what, 
i. 415 ;—decompofition of, i. 437, 438, 439, - 
and 449. “Y | 

Boptes, (or-cacurbits) what, i. 91. 

BoiLERs, i. 160. é 

Bones, conftituence of, i. 297 3;—decompofition 
of, i. 394, and 405. , 

Borax, what, i. 297 ;—decompofition of, 1. 3045 
—aufes of, i. 298 ;—regeneration of, 494 ;—how 
originally produced in the Eaft-Indies, 1. 297- 

Branpy, what, ii, 71. 

Brewineo, what, li. 70. 7 

- Burnine-ciasses, as inftruments of chemiftry, i. 

164. Ted gt, ge 

Burrer, what, and how produced, ii. 431 3—of 
antimony, what, and how: produced, ii. 392 5— 
of wax, what, and how produced, ii. 226. | 


C. 


CADMIA FuRNACUM, what, ii. 262. 

~CALCARIOUS EARTHS, what, 1. 233. 

-CacInaTion, what, and how performed, 1, 208 ; 
~—by combuftion, i. 209 ;—by incalefcence, 1. 209 5 
—by deténation, 1. 211. 

CALCINED HARTSHORN, 1. 239. | 

Canomet, what, and how produced, i, 429. 

Catx Casst1, what, and how produced, ii. 349. 

CANTHARIDES, épi/paftic matter of, what, 1. 4095 
— how foluble, i. 408. 

CapiraL tye, what, and how prepared, 1. 394. 

Campnor, what, and the kinds of, ii. 44 ;—-how 
produced, ii, 215;—purification of, ii. 2143— 

com- 
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combination of with vinous fpirit, ii, 2175— — 

with fubftantial and -effential oils, ii. 211 5— 

"with mineral acids, ii. 219 ;—decompofition of, 

“i, 220 3—produced from oil of cinnamon, ii. 
1223—artificial of Hellot, ii. 216. 

CaRMINE, what, and hew produced, i 410. 

Castor, how foluble, i. 408. 

CEMENTATION, | as an operation, what, and how 
performed, i. 219. 

Cement, Raumur’s, for making fteel, ii. 406. 

Curese, what, i. ‘431. ; 

CuEMIsTRY, EXPERIMENTAL, what, i. 2 3—final | 
end of, i. s— object of, i. 3 s—fubject of, i. 
“33—general , intentions of, 1, 70 ;—inftruments 
of, i. 82 s-——operations of i. 166. 2 

CHRYSTALLIZATION, 1. 212. 

CuyLt; what, and how produced, i. 416. 

CINNABAR, “alive, what, ii. 281 ;—of antimony, 
what, and how produced, i. 393, and 436 ;— 
faétitious, what, and how produced, ii. 436 ;— 
how decompounded, ii. 437. 

Coal, what, . 384, 

CocTION, 1. 184. 

Cotp, produced by commenftruation, i. 34. 

CoLorIFIc MATTER; of animals, what, 1. 391)3-— 
——feparation of, from the parts of animals, i. 4095 


—of vegetables, ii. 45.5— —extracion of, ii, 
2305;— ccanetaantion of, with water, ii. 223; 
—-———with vegetable oils, ii. 23.4 ;— —de- 


compofition of, il. 235. 
Sa ote as an operation, 1 177 3--men> 
firual, what, 1. 8, and 177. , 
CoMBUSTIBILITY, what, i. 57. 
CoMMENSTRUATION, what, 1. 8 ;—general laws 
and effects of, 1. 9 ;—particular laws and effects 
of, i. 143-—circumftances neceffary to, i. 35. 
Coprer, ipecific character, and properties of, ii. 


24533 


_ 253.;—how different from other, fubftances, ii. 
2543—native ftate and ores of, il. 254 3——con- 
verfion of, into brafs, ii. 263 ;—calcination of, 

4, 244: and il, 312 5;—reduction of, 1. 244: 
and ii. 347 3—amalgamation of, ii. 4253— 
black, i. 305. at ; 

Copperas: fee Viiriol. 

Corrosion, what, i. 13. 

Cream, what, and how produced, i. 43 3—¢ 
tartar, what, and how produced, i. 37. 

Cremor catcis, what, and how produced, 1. 291. 

CREMOR TARTARIS, what, and how produced, 1. 

I, 
once METALLORUM, (aut antimonii) what, and 

~ how produced, ii. 388. 

CRUCIBLES, 1. 161. 

CucurRBITs, i. 91. 

CuLINARY FIRE, what, i. 58. 

CuLLENDERS, for filtration, i. gt, 

CupELs, 1, 101. | 

CupELLATion, what, and how performed, i. 219. 

Curp, what, and how produced, i. 431. 


r D. 


DecanTaTion, as an operation of chemifry, i. 1713 
—vefiels proper for, 1. 97. — 

DECOMPOSITION, CHEMICAL, what, i, 72 how 
effected, 1. 74. 

DeriquaTion, and pELiquium, what, i. 206. 

DEPARTURE, a5 a principle, what, 1. 17 3-— double, 
what, i. 243—a5 an operation, 1. 170. 

 Drana’s TREE, what, and how produced, ii. 362. 

DiapHoretTic Antimony, what, and how pro- 
duced, i. 241: and il. 391. 

Picistion, what, and how performea, i. 1823;— 


vefiels proper for, i. 92. 
| DisTit- 


INDEX. 


atts gions what, ‘i. 72 , Seay an 1 operation, ie 

190. | 
Disti..ina, as an art, what, i. 77. 
Dryers, in painting, what, ii. 113. 
DRYING OIL, what, Tis abe 


Gage” Sr Pe oe. on, i. 22 3— ene- 
ge ge 
Ry sical characters of, i. 22 ;—how. the fubject of 


“experimental chemifry, i. 2373—means of 
‘operation on, 1. 237 s—apyrous, what, i. 2283 
—calcarious, what, 1, 230, and.233 3— —-conver- 


“fion of into lime, i. 250 ;—indure/cent, what, i. 
236 5— —how concreted into a hard mafs, by 
heat, i. 254 ;—Jlapidaceous, what, i. 230 ;—me- 

' tallic, what, i. 230,:and 231 5— operations 
on, 1. 240, 2425 and 244 3-—~organical,, what, _ 

i. 230;— —how to be feparated from animal and 
vegetable fubftances, i. 238 s—vitre/cent, i 

~¥. 228; 5 operations on, i. 245, and 247 3 
—ufes of, i. 248. 

E-FFERVESCENCE, what, 1. 32. 
Eccs, whites of, how concreted, i. 466, and 4675 
-— ——decompofition of, i. 468 ;—yalks of, concre- 


tion of by heat, 1. 469;— ~—decompofition of, i 1. 
470. : 

EL @osaccHAruM, what, and how fopiied si ii. 
130. . | , ‘1 


Exixir, what, ii. 2 S5eT Gems of vitriol, ii. 
183. 48. 

Egveeririon what, i. 169. 

Emutsion, what, il. 98. 

Essentiat falis: fee Salts ;—oils.: {ee Oils. 
Evaporation, i. 186 3—in balneo maria, i. 186. 
EXPERIMENTAL CHEMISTRY : fee Chemifiry. 
ExpLoston, what, i. 33. 
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‘ExstccaTion, what, and how~ produced, 1. .185, 
Extract, what, i. 212. | athe’ 
F 
FERMENTATION, 45 an operation, 1. 233. 
FERMENTESCENCE, what, i. 67;—how a medi- 
um of chemiftry, i. 68. ag 
Frver-powper, what, and compofition of, ii. 391; 
FigRous PART OF THE BLOOD, What, 1. 415 5-— 
_ how to be feparated from the tinging matter, 
-and ferum,,i.. 435, and 437., 


FITers, 1. 94, awit 

FILTRING PAPER, i. 96, and 475. 

FILTRATION, 1.73 5-89, ativacion, what, and 

‘ how. performed, # 176.5 0.9 9 by 

Fixrry, what, and how a medium of, in experimen- 
“tal chemiftry, i. 366.) [sc | nf 

FiaME,, what, 1.. 394. oP sadn ils dey fa ie i 

Frowers, (of fublimed matter); what,.1..1993-— 
of Benjamin, what, ii, 406 ;— —how obtained 
from the gum Benjamin, ii,.221,.and 223 5-—— 
_combination of with vinous fpirit, il. 2243—-—— 
decompofition of, ii. 224 3-—o/ Difmuth, what, and 
how obtained, ii. 384— —ules Stenli-sa5e- 

Fuurpity, what, and. how. a,medium .in) experi- 
mental chemiftry, i. 42 —how neceflary to 
‘commentftruation, i. 36. . 

Fiux, what, and.ufes of, i..2073—crudz, _pre- 
_paration of, -ii, 298 ,;—-black, preparation of, 
li. 298 3—white, preparation OF it. 20351 


Funnets, for feparacing fluids, 1. 97. 


Furnaces, in. general, i. 1203 -yor affayings. As 
143 3—Jixt.of erick, tor general purpofes, i. 1223 
_—with lamps, i: 142.3—fufary, OF for melinng, As 
140 3—portable, i. 129 3 -—leffer_ kind, of 4. 
140 s—-for xeiarts, and bodies. in the naked, filer, de, 
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Gwe, what} and how produced, i. 407. 
Givren of ‘animals, what, i. 389 ;“+how to’ be 
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boilers, i. 140 3—for vitrification, 1 136+” 


Fusion, what, and how performed, i. 206. 


‘a 


GENn@RIcal DIFFERENCE OF BéDTES chemically” 


confidered, i. 14. 


r 


 feparated' from the other'partsy i: 400. 


Goxp, fpecific charaéter; and’ properties’ of: ii. 


2443—how different from other’ fubftarices} ti." 
248 ;—native ftate, and ules of, ii 249 ;—how - 
to be® feparated’ from “other! bodiés; ii: 249 54 * 
incombuttibility of, proved by experiment, ii. 


| - gg734-feparation- of} from other ritinerals; by” 


{corification, and cupellation, ii. 394;++ —by‘de- 
tonation with nitre, ii, 34;—-amalgamation of, ii. 
“423 ;—combination of with hepar fulphuris, «ii. 
-325'3;—folution of, inthe lixivium formed by _ 
lixiviate falt, and the fixt’ fulphur in“ the’ coal 
of animal and’ vegetable’ fubftances, ii 326; 
—<folution of, in aqua regia; ii. 345 5—folution — 
of, ‘in vinous fpirits; called the' /olution® fine’ fire-_ 
pith, lis 352 3—precipitation of, from aqua’ re-” 
giaj li. 347 ;—feparation’ of, from aqua regia; 
by ether, {pirit of wine, and’ ethereal’ oils, ii, 
350 ;—volatilization of, ii. 953. ~~ ae 

Gum Arasic, folution of; in water, nu. 913= 
in fubftantial‘oils, it. 91. slestonbadiies hrs haa 
Gums, what, and properties of, ii. 143how’ to" 
berdecompounded, ii. 193—extraction’of, ‘from: 
the parts of plants, ii. 88 ;—foltition of, in water, 
jis go 5 —in fubitantial oils, ii. g1°3—decom< 
pofition of, i. 29, and 93. OK OVE 
CFEM-RESINS, what, and properties of; ik’ 425-— 
< ve how 


IN DE xX. 
how. obtained, ii. 209, and: 201 ;~—-decompo- 


fition of, ii. 212, and 214. 
Gyrsum: fee Plafter of Paris. 


FE) 


Hartsuorn, calcined earth of, i. 23g, and 3983 
—/pirit of, 1. 398. | 

Hear, what, i. 473;—difference between acquiring, 
and receiving, 1. 48 ;—laws by which it is. go- 
verned, i. 49 ;—how neceflary to: commenttrua- 
tion, i. 36. . i 

Horrman’s props, what, and how prepared, it. 
oe ae | 

HiprrocRATES SLEEVE, What, 1. 94. 

Hepar sutpuuris, what, and how produced, it. 
- 324 3—combination of metallic bodies with, ii. 


324. 
I, 


IncALESCENCE, what, i. 47;—laws of, 1. 49;-—~how 
a medium of experimental chemiftry, i. 55. 

INCINERATION, what, 1. 209. 

InDURESCENT EARTHS, what, i. 236. 

INSOLATION, What, i. 188. 

INSTRUMENTS OF CHEMISTRY, in general, i. 833 
—-—— enumeration of, i, 84 ;—of Jlevigation, 
Sic. F290... | 

IsincLass, what, and how produced, 1. 408. 

Iron, fpecific character, and properties of, ii. 259 ; 
—how different from other bodies, ii. 260 ;— 
-native ftate, and-ores of, ii. 2633-——hoew to be 
feparated from other fubitances, . i. «261 5-—- 
-converfion of . the crude into. malleable, ii. 
370;—of the malleable into feel; ii iQzas 
_and 380 ;—calcination of, 1. 343+ and ii. 3155 

| “TEs 


DeN«D EX. 
_ reduction of, i.:244:-4i, 317, and 318's—amal- 
gamation Of, il. 425. Bre 
mh | a 


KERMES MINERALE, what, and how produced, 
ii. 386. . | : 
Kinoe’s YELLow, what, and ‘how produced, ii. 


S43 


L. 


LacTaceous sap, what, ii. 6 ;—how obtained, ily 
8, and 60;—decompofition of, ii. 60. — . 
Lake, what, and how produced, i. 410. ; 
Lamp-BLack, what, and how produced, ii. 118. 
LapiDACEOUS EARTHS, what, i. 230;—kinds of, 
is 223. : ae 
Lapis CALAMINARIS, what, il. 264 ;—uftulation 
of, il. 207. | | | 
Leap, fpecific character, and properties of, ii. 
2553—how different from. other. bodies, ii.” 
2.57 ——native ftate, and ores of, ,1i.. 257;—how 
feparated from other fubftances, ii. 257 3—~cal- 
Cination of, ii, 244, and 266 ;—vitrification of,’ 
per fe, ii, 366;—reduétion of, i, 244: and ii. 
317;—amalgamation of, il. 424. ae 
Lees oF WINE, what, and decompofition of, il. 
ys a. | (2% ee 
LrEvIGATION, @5 an operation, i. 168 ;—inftru-; 
ments of, i. 159... , | 
-Limz, what, and production of,. i...250 ;—-guick, 
what, i. 250 ;-—/laked, what, 1. 253 ;-—ules of, 
253. : | | : 
Lone necks, what, i. 367. 
Low wINEs, what, i, 157. 


LuNA 


IND E X 


Luwa cornea, what, and how produced, il. 3605 
and 361. y, 

Lunar caustic, what, aid how produced, i 

_ 359- 

Lures, preparation of, i. 98. 

LyMrHOUS SECRETIONS OF ANIMALS, general 
nature of, i. 4393;~-how decompounded, i. 
436 ;—decompofition of, i. 463, and 485. 

Lyz, caPiTaL, what, and how prepared, i. 3948 


M, 


Maéistery, what, i..82. \ 
Macwnesta acpa, what, and fubftitute for, i. 3632 
Matt, what, and how ptepared, i. 70. 
Martrasses (or bolt bead) 1. 92. 
ETALLIC BopiEs, general obfervations on, 1 
239 —generical characters and enumeration of; 
ii, 239 ;—Clafles of, ii. 240 ;+-conftituence, 
and kinds of, ii. 240 ;—how the fubje¢t of chemi- 
cal experiment, il, 282 ;-means of operation 
on, ii. 282 ;— ——f{eparation of from heterogeneous 
bodies by elutriation, ii. 288 ;—recovery of from 
their ores, ii. 292, 298, and 306 ;—fufion Of, sds 
206;-—calcination of i. 240, 242, 312: and i. 
314 3—trediiction of from their calces, 1. 224: 
and 1i. 317 ;—-combination of with each other, 
ii. 320 3— —with mineral fulphur, ii. 321 5— 
——with hepar fulphuris, ii. 324 ;—-~-with lixiviate 
falt, and the fixt fulphur of the coal of animal 
and vegetable fubftances,. ii. 326; — —with lixi- 
viate falt, ii. 327 ;—- —-with volatile alkaline 
-falt, ii, 328 ;— —with acids, ii. 329 5—precipita- 
tion of from acids, 1. 329. 

Meratiic EARTHS, what, i. 230;—fpecies and © 
properties of, i. 231 3—feparation of fron per- 
fe& metallic bodies, i. 240, 242 s-~reduciion of; 
i, 224: and ii, 317. 

a4 Te tes eae Mr- 


PH Dex. 
Merats, what, and generical characters, and kinds 
of, ii. 242 ;—Cclafles of, 1. 243 s—perfel, what, 
ii, 243 3—-imperfec?, what, li. 244. ee 
MELTING pots, 1. 161.. 
Menstrva, what, 1. 8. aie 
Mercury, fpecific characters, and properties of, 
$i, 280;—native ftate, and ores of, ii. 2813— 
feparation of, from other fubftances, 1. 232 5— 
amalgamation of with other metallic bodies, a 
423 3—calx of, what, ii. 431 3—combination of 
with acids, ii. 427 3—-—with mineral fulphur, 
ii, 4343—corrofive fublimate of, i. 429 3— — 
fweet, (or mercurius dulcis fublimatus) li, 4293 
—red precipitate of, what, and how prepared, il. 
430 3—white and fweet precipitate of, what, 
and how prepared, ii. 493 3—precipitate of, per 
fe, (or mercurius calcinatus) li. 280 ;—effects 
of on the blood of animals, ii. 448 ;—alembic 
for the diftillation of, i. 87 3—velflel for the cal- 
cination of, i. 93. 
‘Mrcroscopz, as an inftrument of experimental 
- chemiftry, i. 163. . 3 
‘Mixx, - conftituence of, i. 4333;--how decom 
~ pounded, i, 434 ;—decompofition of, 1. 437. 
Minium, what, and how produced, ii. 314. 
Moruers of fermented liquors: fee Lees. — 
“Mortar, what, i. 253. : ; | 
Mortars, as inftruments of levigation, 1. 159. 
“Mucous SECRETIONS OF ANIMALS, general nature 
of, i. 429;—how decompounded, i. 4353— 
~ decompofition of, i. 463, and 465, 
WIGFFLES, 1° 115.“ ey 
+Musx, how foluble,-i. 408. 
“Must, what, ii. 60. 


‘Natron, what, i. 266 ;——how to be obtained by 
the decompofition of fea fales i-Q4%7 29 


- 


Nap- 


| IN D-E X. 

Napriz, /pirit and oil of, what, and how pro2 

» duced, i. 173. 

NeEvuTRALITY OF BODIES; what, i. g. 

Nicuet, what, ii. 270. | : 

Nitre, what, i. 370;—how produced naturally, 
i. 217 3-—how to be produced by art, i, 3193 
show obtained in the Eaft-Indies, i, 221 3;— 
how regenerated, i. 309 3-analyzation of, i. 
-3373—decompofition of, i. 379 ;++how refin« 
ed, i. 323 3—/ixt, what, 1. 340 5+~guadrangular, 
what, and how obtained, 1. 310 ;—/pirit of, 
what, i. 262 ;— —how obtained, i. 332, and 
337 3-— —-arfenical, (or Stahl’s blue) i. 327. 


O. 


Oporous spirit: fee Spirit. — 

O1n, what, ii. 22 ;—0of animals, what, and kinds 
of, i. 4.61 ;—Britifh, what, and how produced, 

4. 246 5—diftilled, what, it. 136 3—drying, what, 
and how prepared, ii. 113 s—ethercal, what. 1s 
411: ii, 23, and 24 ;—+—how obtained from the 
patts of vegetables, ii. 118 ;—effential, what, 
li. 233 3— —-general properties of, 11. 28, and 
127;—~ —how obtained from the parts of plants, 
it, 120, 122, 131, and 133 ;— —combination of 
with various bodies, ii. 135, 137, 138, and 
139 3— —decompofition of, ii. 140, and 1453 
—fat, what, 102 ;—improperly fo called, what, 
i. 4113;-—~/ubftantial, what, 1. 411: and il. 23 3 
— —of animals, general nature of, i. 412 5— 
— —how to be combined with fal faponarius, 

~ 1. 4143;— —— how decompounded, 1.413 3+-— 
of vegetables, general properties of, il, 273-—-— — 
feparation of from the parts of plants, ii. 94, 
98, and 100;— —- —combination of with various 
kinds of bodies, it. 100, 103, 104, and 1073;— 
~~ —-decompofition of, il, 100, 1145 and 117. 
. Gg 2 OLEUM 


LxNa DOEV XX, 


<OLEUM NAPTHA, what, il. 173. TOES 
OPERATIONS OF CHEMISTRY, enumerations Of, i. 
166. . 
OpopELpoc, what, and how prepared, i. 160. 
ORGANICAL EARTHS, what, i. 233 3—feparation 
of from the parts of animals, and vegetables, i. 
238. 
Ores, of antimony, what, ii. 261 ;—of arfenic, what, 
ii, 2693—~of copper, ti. 2543-—-of gold, what, 
- 249 3—of iron, what, ii. 260;—of lead, what, . 
ii. 257 s—of mercury, it. 2813—of platina, what, 
ii, 2143;—o0f regulus of cobalt, what, it. 2703— 
—of filver, what, ii. 2523-——0f tin, what, il. 
258 ;—of zinc, what, ii. 264 ;—elutriation of, 
ii, 288 ;—uftulation of, i, 293. 4 


: RE ay 
Paper, proper for filtring, i. 96, 175. 


Papin’s pIGESTOR, as an inftrument of experi- 
mental chemiftry, i. 165. 
PEARL-ASHES, what, and how produced, i. 284. 
PELicans, what, 1. 93. $5 | 
_ Pasties, for levigation, 1. 159. | 
Puospoorus, of Homberg, what, and how pro- | 
duced, ii. 400 ;—of Kunkel, Brant, and Boyle, i. 
425 —obtained from mutftard-feed, ii. 86. 
Pircu, what, and how obtained, 11. 105. 
PLACENTA OF THE BLOOD, what, }. 443. 
Puaster oF Paris, what, i. 235;—production 
of, i. 248 ;—ules of, i. 249. ren 
Piatina, {pecific character, and properties of, ii. 
- 991:—how different from other fubftances, ii. 
273 :—native ftate, and ores of, i. 2743-— 
_diterary hiftory of, ii, 275 ;—fixity, and invi- 
trifiability of, ii. 394 ;—folution of, ii. 398 5 
—chryftals of; ii, 395;—precipitation of from 
the folution of it, ii, 399, and 398 ;—-combi- 
| nation 
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nation of with hepar fulphuris, ii. 324;— — 

with metals, ii. 401 ;— — —effects of, ii, 407 ; 

— —with femi-metals, ii. 410;—- — —effects 

of, ii. 4123;— —with mercury, ii. 412 ;— — 

—effects of, ii. 4143;—means of feparation of 

from gold, ii. 415;—-means of determining 

when gold is alloyed with, ii. 400, 418. 

PoKERsS, 1. 161. 

PRrecIPITATE, red, of mercury, what, and how 
produced, ii. 4303;—/weet, of mercury, what, 
and how produced, ii. 433 ;—qwhite, of mercury, 
what, and how produced, ii. 433. 

PRECIPITATION, what, i. 21. 3 

PRUSSIAN BLUE, what, and how produced, 1. 397. 

PuTREscENCE, what, i. 65;—how a medium of 
chemiftry, i. 66. 

Purry, what, and how produced, ii. 314. 

Pus, what, and how produced, i. 429. 


Q. 


QuicxsILveR: fee Mercury. 
QuickuIME : fee Lime. 


R. 


RANCID PUTREFACTION, what, i. 413. 

RECEIVERS, 1. 90. — 

RECTIFICATION, What, 1. 10g. 

RED PRECIPITATE, li. 430. ) | 

REGULUS OF anTIMONY, fpecific characters, and 
properties of, ii. 269 ;—how different from other 
fubftances, ii. 289 ;—native ftate, and ores of, 
ii. 269 ;—how to be feparated from other fub- 
ftances, ii. 267;—calcination of, ii. 386, and 
387 ;—amalgamation of, ii. 424;—volatiliza- 
tion of, ii. 392. 

ReEGuLUs oF ARSENIC, fpecific character, and pro- 
perties of, ii. 268 ;—native ftate and ores of, 

| G g 3 li, 269 3 


IN DEX. 


ji. 269 s—how feparated from other fub- 
ftances. ii, 269;—how - freed from mineral 
_ fulphur, ii. 329 3--how obtained by reduction 
from chryftalline arfenic, ii, 318. 

REGULUS oF coBALT, fpecific character, and pro- 
-perties of. 11. 269 ;—native {tate of, {il, 270.5 
Resins, what, ii. 36;—how obtained from the 
parts of plants, ii. 93, 106, 107 ;—combina- 
«tion of with various bodies, ii, 200, 201 3—de-: 
~compofition of, 11. 202, 203.0 
Roman virriot, what, and how artificially pre- 
paretl, ll. 235. , ne 
Rum, what, ul, 97. 

aime | S. 
SACCHARINE MATTER, what, ii. 46;—confti- 
tuence, and properties of, ii. To, and 463 
—extraction of from the parts of vegetables, 
ii, 67 ;—how produced in a native fate, iL. 
69 3—decompofition of, ii, 71, and 78. 
SAFFRON, éfence of, ii. 230, res 
Sat Ammoniacus, true, what, i. 348s——kind 
of produced in the Englifb manufacturies, 1, 
344, and 349 ;— —how obtained in Egypt, i. 
353 3—— mative, i, 354 3— —decompofition 
of, 1. 336, and 337 5 volatile, [pirit of, \. 357% 
——- — —-prepared with lime, ,i. 338 5—— —Vola- 
tile falt of, how obtained, ‘i. 357, and 3593-> 
: nitrous, ii 348 3-—- —Uvtiriolte, 1. 355 3 cone 
verfion of the true into the nitrous and vitriolic, 
§4-.355 s>—Diureticus, what, and how produced, i. 
 3313—Catharticus amarus, what, i: 361 3—de- 
+. compofition of, 1. 3625—-Mirabile Glauberit, what, 
and. how produced, i. 309;—witri: fee Nitre; 
—- Polychrefius, what, and how produced, i. 
299 3—---decompofition of, i. .3063— Prunella, 
gi what, 


( [.9N SD GE KI 


what, i, 269 5 —formation of, 1. 292;— — 
| properties of, 1. 293 3—Sedatious, what, and how 
obtained from. borax ;—1. 354. | 
Satts, general obiervations on, 1. 257 5— generi- 
cal) characters of, 1. 2593—genera, and kinds 
- of, i. 2663—how the object of chemical expe- 
-giment, i271 3--means of operation on, 1. 
271 5—adbjolute. neutral, what, i. 269 ;—- —for- 
“mation of, i. .208, and 224 ;— —converfion of 
one kind into another, 1. 230;—-——-decompofition 
of, i. 3353—Akaline, what, and fpecies of, 1. 
-266;-- Ammoniacal, what, i. 268 ;— ——{pecies of, 
i. 269 s— —formation of the feveral kinds of, i. | 
340, 347, and 348 ;——converfion of one 
kind into another, i. 355 ;—decompofition of, 
4G. 956, 397, and 359 s—-—of vegetables, i. 
10, and 153;~-——how to be obtained, ii, 
81 ;— — —whether exifting in living ani- 
mals, i. 453 3-~<r/enical fubacid, (or white, or 
_ chryfialline arfenic) i. 270: and it. 268 ;— —adb/o- 
Jute neuii al, what, and how produced, i. 326; 
-jemeresanalyzation of, 1.) 343 3— — —de- 
—compofition “of, 1. 344.3— —/ubalkaline, how 
“produced, i. 301 5-- — —decompofition of, i. 
307.— calcareous, what, i, 266 ;— —production 
Sar, ti. 290% —ufes of, i 292 ;—effential, 
what, i. 3703——- —how obtained, 1. 373 3— 
- ules of, 1. 371 3— —decompofition of, ii. 
64, and 65 3;—jixt a‘kaline, what, and fpecies 
of, i. 269 ;—Glauber’s: fee Sal mirabile 3—lixt- 
wiate, what,-i. 266 ;——properties of, 1, 2775 
— —how to be obtained, i. 275 ;— —ules of, 
i 279 3— —whether exifting in a native ftate 
in the parts of vegetables, i 278: and ii, 153 
_—-—converfion mto the volatile alkaline, 1. 
288 ;—metallic, what, i. 265 ;— —formation 
‘of, i, 363 5— —analyzation ‘of, i, 366 5— — 
| * ; decom= 


o 


LENIDEEWE) 


.decompofition. of, 4. 364, and 365 ;—mineral 
Jjixt alkaline: fee Natron ;—neuiral, what, i. 
2633— —kinds of, i. 268, and 269 3—xitrous, 
what, 1.. 269 ;—/accharine: fee Saccharine mat= 
ter 3—fubacid, what, and fpecies of, 1. 2703-— 
. fubalkaline, what, i. 267 ,— —fpecies of, i. 268 ; 
—Tachenius’s, what, and how produced, i.-280 ; 
-——tartarous, what, 1. 209 ;— —of animals, what, 
1.453 3—table of the kinds,» 1. 273 3—éerreno 
neutral, what, i. 269 ;—-—formation of, i. 360 5 
'~—— ~-decompofition of, i. 362 5—-vegetable neu- 
_ dral, what,.1. 269 ;—volatile. alkaline, what, 1. 
267 3—how produced, i...267:. and i. 16; 
— —qualities of, il. 285 ;— —ufes of, 1. 288 ; 


how obtained from the parts of animals, 


i. 283, and 2873;-—-—~-—from the pay of 
vegetables, ii, 12, 84; and 86. . ie DBI 

SaLtT-peTRe : fee Niire: 

SAND-BATH, 1. 128.. it LOD Hel et 

SAP-OF VEGETABLES, what, and kinds. of} i 16 ; 
. —conftituence of, il. 7 ;—aqueous, what, 1. 6; 
_.— how to be collected, ii. 56 ;— —decom- 
pofition of,, ii. 60 ;—/aéeous, what, ‘tl. 63-— 
decompofition of, li, 360. 5 —Julpburcous, what, 
il. Q. 

SATURATION, what, i. 12, 

SCQRIFICATION, 1.218. : 

SEA SALT, what,.and produ@ion of, i, 3103 — 
vanalyfis of, 4. 349 ;—-decompofition of, i. 3415 
vand: 345: 

SELLE Di SEIGNETTE, what, and how produced, 
1. 200. : Lou 
SzMI-METALS, generical hanes ofyi i dg = 

{fpecies of, 1. ar. 
SEPARATING FUNNELS; I. 97. 


Siva, fpecitic character, and properties ays di. 


_.250;—-how different from other Jubftances, 11. 
$394: 3 (2525 ss 


\ 
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2525-—how to be feparated from other bodies, 
ii, 253 fixity of, ily 355 3—Icorification and 
cupellation of, li. 356 ;—purification of, «by 
detonation with nitre, li. 356 3—folution of in 
{pirit of nitre, ii. 3565—precipitation of from 
the folution, ii. 359 ;—combination with va- 
rious. bodies, ii. 320, 321, 324, 326, 2913— 
_ chryftallization of, ii. 362 ;--amalgamation, of, 
il, 423. ' 

Size, what, and how produced, i, 403. 

SoLipity, what, i. 42. 

Sotutron, what, i. 13 3-—as an operation, i. 2045 
—by deliquation, 1. 206... ) 

SoLUBLE TARTAR, il. 296. 

Sopz, what, and how prepared; ii: 104;—/oft, 

_ what, ii. 106;—Starkey’s, il. 140. ) 

Spirit, what, ii. 313;—kinds of, ii. 32 3;—ano- 
malous, what, and kinds of, ii. 38; — —feparation 
of, from the parts of vegetables, ii. 1r90;— 
fuming of Libaviusy i1..355 3—of bartfhorn, what, 
and how produced, i.’ 398 3—odorous, what, ii. 
223—- —qualities of, 11. 33, and 148 ;—— 
how to be collected, ii... 147, 158, and 152 ;— 
—combination with various bodies, 11.. 150, 
152, and 153 ;—wmelaffes, what, u. 77 3—proof, 
what, ii, 1573-—0f Jfalt, what, 1. 265 ;—of 
fulpbur, what, and how produced, i. 368 ;— 
of wine, il. 157 3-——Vinous, what, 11. 36 ;—- —con- 
_ftituence,; and qualities of, 11. 36 ;— —feparation 
of, from fermented fubftances, 11. 155 ;— — 
rectification of, ii. 1573--—combination of, 
with various bodies, ii. 163, 165, and 187; 
+— —-decompofition of, ii, 168, 183, and 188; 
—of vitriol : fee Vitriclic acid. 

STALACTITES, what, i. 234. 

Street, what, ii. 161 ;—converfion of iron into, 


ii. 375, and 380. 


STILLS, 
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STILLS, 1. 85. ik ciiees 

Supacip saLTs, what, and fpecies of, 1. 270 5— 
quality in falis, teft of, i. 368. 

SuBALKALINE SALTS, what; 1. 259 ;—f{pecies. of, 
i. 268. ; 

SUBLIMATION, what, i. 72.;—as an operation, 1, 109. 

SucaRr: fee Saccharine matter ;—of lead, what, 
and how produced, il. 295. 

SuLPHUR, MINERAL, how conftituted, 1. 265 5—— 
how to be produced by art, i. 335 3-—balfam 
of, ii, 184. | 

SuLPHUR EOUS SAP OF VEGETABLES, What, and how 
conttituted, ii. 6, and o ;—how to be obtained, 
ii. 62: . ra te 

SuLPHUREOUS PARTS OF VEGETABLES, what, it. 
20 ;—kinds of, il, 22. 

| i pe 


Tanne OF SALTS, 1. 274.3;-—~0f the fubordinate de- 
grees of attraciion of acid and alkaline bodies, 1.274. 
Tar, what, and how produced, il. 105. s 
TarTAR, what, i. 269 ;—production of. i, 369: 
and ii. 75 3—purification of, i. 369 ;—-decom- 
pofition of, i. 371: and ii. 372, and 65 3—-cream 
of, i. 3073—oil of per deliquium, i. 972 3-—/alt 
of, i. 373: andii 65. chee * 
TARTARUM REGENERATUM : fee Sal diureticus ;— 
» —folubile : fee Soluble tartar +—vitriolatum : fee 
Sal polychrefius. | 3 
TeMPER OF METALS, what, il. 286 ;—change:of, 
how produced, ii. 287. | ia 
TERRA FOLIATA TARTARL: fee Sal diureticus. » 
Terras, what, i. 249 3-—-Welch, what, i -253. 
-"Tesrs; 1. 110, ) “ae 
THERMOMETER, as an inftrument in experimental 
chemiftry, i. 163. . xe 
Tin, fpecific character, and properties of, it 257 § 
mo LOW 


* 


I N-D EX. 


—how different from other fubftances, ii. 2485 

~—how to be feparated. from other bodies; *ii. 

259 3—converfion of, into aurum mofaicum, ii. 

367 ;—volatilization of, ii. 370 ;—calcination 

of, i. 240, and 243: ii. 302, and 3143—-re+ 

duction of, i. 244: and ii. 317;-—amalgama- 

tion of, Hs 424, | | 

TINcAL, what, i. 296 ;—original production of, 
i. 297. Riba Als 

‘Tinctures, what, ii, 13953—of /alt of tartar, 

__ what, and how prepared, ii. 163. 

Tones, i. 162. 

TorRiFAcTION, what, i. 189. 

TRITORIUMS, i. 97. 2 


Vv. , 
VEGETABLE SUBSTANCES, general obfervations on, 
ii. 1 3——conftituence, and-kinds of, ii. 2 ;—how 
the fubject of experiment, ahd means of operation 
On, ii. 503—proper folid parts of, what, i: 33— 
Sibrous parts of, ii. 33——gummous, what, ii. 17 5— 
Julphureous,. what, ii. 43 ;— —general nature of, 
ii, 20, and 48 ;— —kinds of, ii. 22. 
VERDITER, what, and how produced, ii. 358. 
VERMILION, what,-and how produced, ii. 332. 
Vicanr’s elixir of vitriol: fee Elixir. 
VINEGAR, what, and how produced, ii.’ 733— 
_ decompofition of, ii. 73. 
—ViTREscENCE, what, i. 64. 
VITRESCENT EARTHS, what, i. 228 ;—kinds of, 
is 229. | ' 
Virriot, blue (or Roman) what, and how pro- 
duced, i. 364 3—green (or copperas) what, and 
how produced, i. 8. 
Vitrioric acip, (or oil, or fpirit of vitriol) i. 
262. 
VOLATILE ALKALINE SALTS: fee Salt. 
VoLa- 


INDE X 


Voratiyity, what, i, 61;—how a medium of che- 
mical operation, 1.. 63. _ 


U, 


Urine, conftituence of, i. 423 ;—how to be de- 
compounded, i. 4243—phofphorus of, i. 4253 
—decompofition of, 1. 454, and 457. 


! W. 
Waters, difiilled, ii. 136. 


WasHING OVER, li. 169, ° | 

"Wax, what, and properties of, i. 46;—bdutter 
of, what, il. 226;—oil of, iu. 226 ;—décom- 
pofition of, ii. 225, and 229 ;—bleaching of, 
li. 220. | 

Wuey, what, 1. 43%. 

Wine, what, and how produced, ii. 72 ;—de- 
compofition of, ii. 73, and 75. 

~ Wor STILL, 1. 85. | 

Wort, what, ii. 68. 

, ; YY, 

Yeast, what, and how produced, ii. 71- 

Z. 

Zinc, fpecific character, and properties of, ii. 
262;—how different from other fubftances, it. 
263 ;—native ftate, and ores of, ii. 264 ;—how 
to be feparated from other fubftances, il. 264 § 
—volatile calcination of, ii. 383 ;-amalgama< 
tion of, ti. 424. “Pe os 
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